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Above: Soldier Field, Chicago's mam- 
moth lake front stadium... In circle: 
One of ten ticket booths, all covered 


with galvanized Toncan Iron sheets. 
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writing Republic Steel Corporation (or 


Steel and Tubes, Inc.) 


Into the unceasing battle against the de- 
structive forces of rust and corrosion march 
daily huge tonnages of Republic products. 
A leader in this parade of products is Toncan 
Copper Molybdenum Iron. 

This conquering warrior is rust’s nemesis. 
Where less sturdy materials fail, Toncan Iron 
battles on for years, winning many Citations 
for reducing replacement costs. 

The recent application of Toncan Iron for 
roof coverings on the ticket booths at Soldier 
Field, Chicago, was most appropriate — 
soldier of good fortune for Soldier Field. 

Other Republic products — sheets, plates, 
pipe, tubing, bars, bolts, nuts, rivets, turn- 
buckles, wire rope clips, nails and wire made 
of steel, copper-bearing steel and Toncan 
Iron —will help you in your battle against 
the elements that attack all types of struc 


tures. Write for literature and information. 


for further information, please address Department |S 
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ECENT weeks have been making history in the 
field of industrial relations. Although it always 
is difficult to discern in the day’s news those 

trends that eventually make history, it is worth while to 
look for them. Only as we do perceive them can we 
benefit from experience and hold our own affairs within 
the current of progress. 

At this writing two impressions are paramount. One 
is the apparent triumph of lawlessness. Even public 
officials have chosen to ignore the moral and legal rights 
of their citizens and to evade their obligations. Minori- 
ties, trading on the reluctance of others to precipitate 
violence in defense of their legal rights, have dominated 
less aggressive majorities. Laws have been invoked when 
they served one’s interest and ignored when they did 
not. By their reluctance to stand steadfast for law 
enforcement, public officials and the press have con- 
doned such tactics. Thereby they have incited a wide- 
spread disrespect for law and authority that already is 
making itself felt. 

All this is the seamy side. Its pattern is one of dis- 
order and violence. It sacrifices the rights of the many 
to the aggression of a few. It flouts the principle of 
orderly adjustment within the framework of democracy. 
It rejects native procedure in favor of alien devices 
that play into the hands of minorities who would rule 
or ruin. Whatever local advantage anyone may derive 
from such tactics, they portend, in their logical con- 
clusion, evil to all alike—employer and employee, gov- 
ernment and unions and, most of all, the general public. 


UT there is another side. On the part of both 

industrialist and labor leader is emerging a new 
appreciation of long-term values. This does not imply 
that such vision is new to all. Many have applied it for 
years. But it does indicate a more widespread and 
sympathetic acceptance of new values, even in quarters 
that we have been accustomed to consider most hard 
boiled. It suggests a new recognition of industrial re- 
sponsibility and a new appreciation of what constitutes 
social progress. 

All this is the brighter side. Its pattern is the most 
effective answer to those who would incite lawlessness to 
nourish disorder and revolt. It helps to disarm the 
arrogant and destructive minority. It encourages re- 
spect for the democratic conduct of controversy and 
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Industrial Relations on the March 


negotiation. It justifies the native American procedure 
and extends it to meet the changing needs of an indus- 
trial society. This trend, carried to its logical conclusion, 
will make for the general good. 

If enlightened industry and responsible labor leader- 
ship will back that trend, it can become an effective 
antidote to the virus of lawlessness. What history even- 
tually may write of these doings will depend on how 
capably that is done. 


UT the responsibility of labor leadership is vital. 

Back in 1934 this writer spoke of collective bargain- 
ing then under discussion in connection with NRA, as 
follows: 

“Collective bargaining, or any other kind of bargain- 
ing, implies delivery as well as collection, giving as well 
as getting. To be successful any bargain must involve 
an equitable exchange of values; each party must feel 
that he is receiving a value comparable with that which 
he gives. 

“Obviously, then, true bargaining must involve on 
both sides a faith in the ability as well as the willingness 
of the other to deliver the goods. 

“It is quite possible that a major difficulty in this 
matter of collective bargaining is a doubt on the part 
of employers as to the ability of certain labor leaders 
to deliver. * * * 

“If such bargaining is to be fruitful of industrial 
peace it must be conducted by parties that are, beyond a 
doubt, truly representative, responsible in the courts for 
their acts and agreements and just as effective when it 
comes to delivering their share of the bargain as they 
are in exacting the consideration due to them. * * * 

“In this as in all other matters, power and responsibil- 
ity should be inseparable.” 

If from the present turmoil there emerges a labor 
leadership able and willing to bargain with employers 
on such a basis, we shall have taken a long step toward 
the fortunate outcome so devoutly wished by every 
thoughtful American. 
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This new Oxweld generator will operate 
any number or type of oxy-acetylene weld- 
ing or cutting blowpipes requiring up to 100 
cubie feet of acetylene per hour. It will 
maintain constant pressure on the acety- 
lene line: hence no additional regulator is 
needed with the MP-7. 

The Oxweld MP-7 Acetylene Generator 
is of the medium-pressure type for portable 
or stationary use, It is simple and economi- 
eal to operate. Its all-welded steel housing 
makes it especially rugged and dependable. 
The MP-7 is listed as standard by Under- 
writers’ Laboratories, Ine. 

Write for a descriptive folder. The Linde 
Air Products Company, Unit of Union 
Carbide and Carbon Corporation, New 
York and principal cities. 


SPECIFICATIONS 
nreine Sanecity 6. 5-8 ws wt 9 SUB, 
Carbide Size .... . . !'/sx!/i2zin. (Quarter 
Wetertmmetity. . 1... « « 8 « 6 © OO gal. 
Height, Overall ee a ee oe a ee 
Diameter Generating Chamber . . « « 29% in. 
Length (front to back) . . . a 
Weight, Empty. . .... : « » ao 
Weight, Fully Charged . . . ~ « «Sree. 
Weight, Shipping . . . s« — ek 


leverything for Ovxy-Acetylene Welding and Cutting 


LINDE OXYGEN * PREST- O-LITE ACETYLENE e OXWELD APPARATUS AND SUPPLIES it ROM Ay ’ | INDE UNION CARBIDE 
FB eeTritety. 
;caes J erorar J 
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SopiuM Vapor LIGHTING ON Bay BrIDGE or ee 
C. H. Purcell, Chas. E. Andrew and Glenn B. Woodruff 
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LETTERS TO THE EpIToR 
EDITORIALS 

CuRRENT NEws 

Business SIDE OF CONSTRUCTION 


Man of Destiny in the biggest job today—building better cities 
—is the city engineer. Part planner, part administrator, and part 
technician, he combines qualities that call for vision and versa- 
tility. The man, his work and his problems are featured in the 


special City Engineering Issue scheduled for April 29. 








Varket- 


George Bentley is an up-and- 
coming member of our mailing 
department. 

George and his mates have 
charge of mailing of the reams of 
concrete information available 
here. Right at their fingertips is 
the answer to just about every 
question on the subject of concrete. 

Booklets ... pamphlets . . . cir- 
culars... prepared by practical 


cement men—all available to you 
on request. And if you ask for 
something that requires special 
work on our part to dig out the 
answer, we're glad to do that too. 


Not that we’re trying to pose 
as “‘know-it-alls” in the cement 
business. We simply want you to 
know that there’s a whale of a 
lot of good practical concrete in- 
formation available at Universal 


-ENGINEERING NEWS-RECORD—Place 


GEORGE HAS ALL 
E ANSWERS 


Atlas, without charge, whenever 
or wherever you need it. This is 
part of our service —a service we 
try to improve on all the time. 


UNIVERSAL ATLAS CEMENT CO. 
208 South La Salle Street, Chicago 


United States Corporation 
Steel Subsidiary 


New York + Cleveland + Philadelphia + A 
Boston « St. Louis + Des Moines + Birmingha 
Waco- Kansas Citys Pittsburgh» Duluth+ Minnea 


Universal Atl 
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FIG. 1—CONTROL OFFICE in the administration building. Roadway lights, navigation and aviation signals 
are duplicated on the control board. 


























Sodium Vapor Lighting 
n The San Francisco ” Bridge 


By C. H. Purcell, Chas. E. Andrew and aiean B. W oodeull 


Respectively Chief Engineer, Bridge Engineer and Engineer of De 

LLUMINATION on the San Francisco-Oakland Bay Bridge Electric Co. and is stepped 
San Francisco-Oakland down to 2400/4160 volts 
Bay Bridge is ac- by three 150-kva., single- 
complished by high-mounted, sod- the bridge, east of the toll plaza, double phase, 60-cycle,  oil-insulated, — air- 

or ium vapor lighting units on a relatively units are used and the luminaires are cooled transformers. 
1S close spacing. In several respects the set in a parked dividing strip which From these sources current is dis 
- installation departs from common prac- separates the opposite directions of tributed to six substations (Fig. 2), 
ye tice because it was believed necessary traffic. At the Fifth St. plaza, the toll located (1) at the San Francisco an 
e. to find means of improving roadway plaza and the San Pablo underpass, con- chorage, (2) central anchorage, (3) 
lighting, particularly in obtaining more ventional incandescent lighting was Yerba Buena anchorage, (4) pier E-4 
of niform illumination and reducing glare used to remove possible objections to (5) administration building and (6) 
from the lighting units as well as from the monochromatic sodium vapor light. distribution structure. A _ distribution 
e headlights of approaching cars. If In all, there are 1077 sodium vapor cable connects the two supply stations, 
meets these requirements, even in lights of 10,000-lumen size and 90 in- passing through each substation, except 


some degree, the lighting system on the candescent lights of 10,000-and 15,000- No. 6, and is sectionalized at each end 
Bay Bridge will be an important factor iumen size on the bridge decks and the of the five substations by oil circuit 
n keeping accidents to a minimum on approaches. breakers; the substation load is con- 


this portion of the state highway ide nected between the two breakers. This 
I Distribution system ; 


4 system. arrangement permits the entire system 
Including upper and lower decks and In order to minimize the probabil- to be fed from either of the supply sta- 

ipproaches, the bridge has 18.3 miles ity of service interruptions for the road- tions. Normally the breaker at the east 

lighted roadways. On the upper deck, way lighting and especially for the end of substation 3 is open, so that three 

e luminaires are placed opposite at in- navigation signals, two supply stations substations are connected to each 

ervals of 150 ft. On the lower deck, are provided, one at the San Francisco supply station. This breaker, solenoid- 

hich has railway tracks as well as anchorage and the other at the admin- operated, is controlled from the admin 

adway, the lights are placed on one istration building on the Oakland ap- istration building. In the event of open 

ide of the roadway only, and the spac- proach, each with an independent or short circuit at any point, the clos- 

ng is 120 ft. source of energy. At these points cur- ing of this breaker restores service up 


At the east or Oakland end of rent is supplied by the Pacific Gas and to the point of trouble. 


467 
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bstation No.4 Substation No.5 S cov 
flectric company's 
deat 
FIG. 2—SUBSTATIONS, at six points 
on the bridge, with interlocking connec- . 
Each circuit breaker 1s equ pped with tions, localize short circuits and utilize the illumination is very uniform 
a lock-out coil so that at least one two independent energy sources. is no glare from the roadway 
breaker in the system must be open at ind that from opposing headlig 
ill times to prevent the pos ibility ol . ; ; : ; , materially reduced. The non-glare 
tying in the two sources of supply. Each (he sodium vapor ee ee Of the light units results from the 
idiacent pair of breakers is so inter- “ie open type using a specially p lished — surface from which the light em 
locked by overcurrent relays equipped aluminum with “Alzac _treatment 10F The glare from opposing headlig! 
with front and back contacts that any reflector surfaces. ; Reflectors are Ol largely eliminated by the high & 
excess overload passing through both parabolic shape with auxiliary plane level of illumination. \ 
breakers will not trip the breaker  eflectors. The units are mounted Zs 7 
earer the source of supply. Thus only tt. above the pavement on the upper Aviation and navigation signals i 
the breaker immediately back of the deck and 19 ft. above the lower deck; : : : 
fault will trip. The operator then may the latter height is restricted by the Five navigation channels in the a 
trip out the breaker on the opposite end upper deck construction. Steel stand- Bay and four in the East Bay : 
the faulty section, and by closing ards for the upper deck are of a plain marked with the conventional c! sit 
ec solenoid-operated breaker restoré ctagonal section except that on the and pier lights; the circuits are 1 
ervice to the sections beyond the fault cantilever bridge and the OU4-tt. spans trolled by telechron time clocks d 
All tripping is done by 24-volts du of the East Bay crossing the luminaires gastronomic dials. The pier light ” 
from a local battery floated on the line are mounted on brackets from the steel- jacent to the channels where 
by a copper-oxide rectifier. work, On the lower decks the lumi- — traffic is heaviest are supplement “t 
lhe circuits to the luminaires, to naires are mounted on the bridge struc- white lights spaced at 20-ft. int rn 
navigation and aviation signals and to ture while in the Yerba Buena tunnel around the fenders. oa 
‘wer units radiate from each of the they are supported on brackets set in Piers adjacent to each of these url 
ubstations. The roadway lighting is the concrete lining. — nels are protected by fog signals in C 
supplied by 6.6-amp. series circuits The combination of the sodium vapor jing six double-head, coded sirens, : 
through constant current regulators lamp, with its reflector, mounting driven by a 10-hp. motor, and i 
with individual transformers at each height and spacing has resulted in a felis) The fog signals are ope 
lamp. The circuits are so arranged that high efficiency, the average lumens per from the administration building 
half lighting is possible, resulting in foot being 133.3 > which produce ana coder tor each group located m 
150 ft. alternate spacing on the upper average intensity at the roadway Of substations where the transformer 1 
deck and 240 ft. on the lower deck. 0.84 foot candles. With full lighting located. Each blast of each siren 
each stroke of each bell is indicat f 
separately on the control board by re 
FIG. 3—SIX-LANE UPPER DECK of the bridge illuminated with sodium vapor flashing of a light located at the pr ea 
lamps set 25 ft. above the pavement and 150 ft. apart. Standards are opposite. point on the diagram. 
The tops of the bridge towers °TO 


1 


provided with 1000-watt revolving 
Way obstruction beacons, with 24 
red lenses and red zenith panels. 
four beacons in the West Bay are sv: 
chronized so their beams always p 
in a common direction. The tw: 
the tops of cantilever towers in 
East Bay are similarly connected 
do not rotate in synchronism with those 
in the West Bay. At the cente: 
the 504-ft. truss spans are five 300-mm 
flashing code beacons (three seconds 
on and two seconds off) mounted 
the top chord bracing. These are ied 
from the same branch circuits that « 
trol the navigation lights. Each indi- 
vidual navigation and aviation light 1s 
separately indicated on the control 
board. 


Control board 





The control and indicater board is 
the showpiece of the electrical installa- 
tion. It is located in the room just oft 





iin lobby in the administration 
¢ where all electrical controls 
Fabricated from ‘“black-on- 
micarta, it is 25 ft. long and 
one side of the room to the 
Across the lower half of the 
is a design, drawn to scale, show- 
most the entire bridge structure 
At the proper point, in- 

lights with 

nserted to show the operation ot 

uipment located there. 

w this elevation is shown the 

connecting the substations, the 
tors and the control switches for 
substation breaker, the indicators 
each transformer switch and in the 
the group of switches that con- 
lighting regulators. 
substations are lo- 
ited the and indicators for 
he two fog signal circuits. 

At the top of the board is a plan 

the entire project, showing all of 

e approaches and the connecting road- 
ays on each end. All of the road- 
way lighting circuits are indicated on 
is plan, each pair of indication cir- 
cuits covering the same area on the 
plan that the circuit covers on the 
roadway. ‘These indication circuits are 
from current indicating relays. Lamps 
in each area on the board are con- 
nected so the operator can tell at a 
the condition of each circuit. 
[his indication of both switch and 
current also gives a double check on 
circuit operation. Conventional 
rs are used, red for “on” and green 
for “off,” except that the indication on 
he roadway lights is amber for 

1m vapor and white for incandescent 
uminaires. 

The design was sandblasted through 
he outer black face of the panels into 
the white layer underneath. It there- 
iore is permanent and the panel can 
be cleaned without danger of erasing 
or defacing. Should the white back- 
ground eventually become soiled, the 
contrast can be restored by painting 
in the bottom of the grooves. 

Electrical cables on the steel struc- 
tures are protected by being encased in 
bronze, interlocked armor. Similar 
cable, with an additional outside protec- 


vation. 
fe-in, colored caps 


he roadway 


| 
the proper 


I 
switches 


giance¢ 


col- 


SsO- 
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5—LUMINAIRES used on the Bay Bridge are filled with sodium vapor 


gives 10,000 lumens without glare. 


Reflecting surfaces, both 


plane and parab 


are of aluminum 


of impregnated jute, was u 
the approach fills, where it was 
in trenches. Conduit was 
through concrete structures and also for 
vertical runs in 


these cases, a he 


steel structures. In 
cotton 
substituted for the bronze armor. Thi 
armored cable on steel structure 
been further 

of paint. 

All control and indication is handled 
by direct current circuits through a 
separate control cable of 166 conduc- 
tors. Except for the core which con- 
sists of seven No. 8 A.w.g. conductors, 
the cable is made up of sixteen No. 16 
A.w.g. All conductors are 
stranded and insulated with 30 per cent 
class 40 rubber compound. 


avy 


braid was 


protected DY three ¢ 


conductors. 


The cable 
is stepped to smaller sizes by eliminat- 
ing layers of wires, thus obtaining 
sizes of 166, 119, 78 and 43 conduc- 
tors. The outer protection is the same 
as for all other wires and 
similar locations. Control circuits op 
erate at 96 volts and all indication at 
48 volts through telephone type relays 
at the board. The actual indication is 
made by 24-volt, telephone-type lamps 
behind ¥s-in. lamp caps of various col- 
ors. 


cables in 


FIG. 4—DOUBLE LUMINAIRES set on tapered steel shaft are placed in two rows 


between the roadway lanes on the Oakland mole fill. 


Administration building and 


toll plaza are illuminated by incandescent units. 


The electrical installation incl 
police type telephone system connecting 
police call boxes at various points alot 

ipproaches and at 
rhis system cen 
board independent of 


¢ 


service, on tie 


+ 


Substations 
switch 


+ } ] ] 
outside teiephone 


1 
+ 


table in the administr: 


been provide 


There has 
an independent fire alarm sys 
call 
roadw 


boxes at intervals 


£8 cach } , 
ridge ivs acn IOX 


one c fire 


levers, 
1 


the other towing service. 


for 
same system is connected through auxil 
iary boxes on end of the bri 

so that the fire departments of S 

Francisco and Oakland may be called 
1 the 
ment needs outside 


ae , 
The cost ot the 


each 


bridge fire depart 
help. 


complete 


in cases where 
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installation, excepting signs and devices 
in connection with toll collection, was 
$550,000. The annual maintenance and 
operating costs are estimated as $15,000 
for current, $10,000 for lamp renewals, 
and $15,000 for labor and miscellane- 
ous materials. For incandescent lights 
the current would have cost $35,000, 
lamp replacements $5,000, so that an 
annual saving of $15,000 is indicated 
in favor ot the sodium lighting. 
The contract for the electrical work 


ENGINEERING NeEws-REcorpD, APRIL 


on the bridge was held by the Alta 
Electric and Mechanical Co., Inc., and 
American Building Maintenance Co.; 
Thomas Bennett was in charge of in- 
stallation. Details of the design were 
developed by Henry Tilson and C, R. 
Davis, senior electrical engineers on 
the Bay Bridge; the former acted as 
resident engineer during construction. 
The personnel of the California Toll 
Bridge Authority was given in ENR 
Mar. 22, 1934, p. 377. 


Purlins and Girts in Mill Buildings 


Considered as Catenaries 


By Robins Fleming 


American Bridge Co., New York, N re 


HE end and side girts of mill 

buildings often present a design 

problem. Many are now stand- 
ing that have no right to be. An article, 
“Light Corrugated Iron Roofs and 
Sheds” by S. McConnell in the British 
Civil Engineering of July, 1935 says 
that many cases are known in practice 
where purlins designed as simply sup- 
ported spans with a maximum stress 
of 8 tons (1 ton 2240 Ib.) per sq.in. 
increased 334 per cent for wind, are 
capable of carrying only 4.5 Ib. per 
sq.ft. The present writer knows of 
side and end girts of 34x24-in. angles 
16 to 20 ft. long spaced 4 to 5 ft. 
apart that have seen 20 years service. 
In scores of cases girts, if figured for 
the wind pressure usually specified and 
as beams simply supported at the ends. 
have maximum fiber stresses of 35,000 
to 40,000 Ib. per sq.in. 

A reason often given for this de- 
fiance of good practice is that the load 
assigned to such cases has never come 
upon them. Another reason sometimes 
given is that before collapsing they will 
act as catenaries. In a_ specification 
before the writer is a sentence, “Pur- 
lins, girts, etc., shall be figured as beams, 
not as catenaries.” 

It is proposed to consider the girt as 
a catenary, or more correctly as a 
parabola. A cable betwen two fixed 
points hanging freely under its own 
weight will assume the form of a 
catenary. If carrying a distributed 
load of constant horizontal intensity it 
will assume the form of a parabola. 
As far as the structural engineer is 
concerned there is no appreciable dif- 
ference between the properties of the 
catenary and those of the parabola. 
Steinman, ir his book “Suspension 
Bridges,” says, “If the sag-ratios are 
small, all the formulas for the catenary 
may be replaced, with sufficient ac- 
curacy, by the formulas for parabolic 
cables.” Godfrey in his “Tables” gives 
numerical comparisons of the lengths 
of the two curves. For a span of 100 


it. and sag of 5 it. the length of the 
catenary is 100.6636 ft. and of the par- 
abola 100.6627 ft. For a sag of 3 ft. in 
1 span of 100 ft. the length of each 
curve is given as 100.2376 ft. It should 
be noted that a deflected beam takes 
the form of a parabola. 

An approximate equation for the 
length, /, of a parabolic curve of span 
L between two fixed points at equal 
elevations for a sag-ratio nm (sag d 
at center divided by L) is 1 = 
L(1 + 8/3n*) or (since n = d/L), 

<. ae 
P= Lil-+ Bs Te 
his book “Suspension Bridges of Short 
Spans,” says that this equation is true 
to within one-quarter of one per cent. 

The method of calculation that fol- 
lows is that of C. M. Goodrich, chief 
engineer, The Canadian Bridge Co., 
Ltd., Walkerville, Ontario. The sides 
of a building are covered with cor- 
rugated steel on 4x3x-in. angle girts 
spaced 5 ft. apart. The 4-in. legs are 
horizontal. The bays are 20 ft. and 
wind pressure is assumed at 15 Ib. per 
sq.ft. of exposed surface. A single girt 
thus carries a load of 15 x 20 x 5 = 
1500 lb. The handbook gives the sec- 
tional area of the angle as 1.69 sq.in., 
the moment of inertia, 7, as 2.8; the 
distances of the neutral axis from the 
outer fibers. c 2.76 in. and cy 1.24 
in. E will be assumed as 30,000,000. 
It is assumed that there is no side move- 
ment of the column and no slip in the 
bolts. The girts are considered fas- 
tened but not fixed at ends. 

Bending moment at center: 


Frankland in 


1500 « 20 x 12 
OF ws ama ie 45,000 in.-Ib. 


Deflection at center: d = (5/384) 


we ae " 1500 «x 240° 
-} = (5/384) | ———— —— 
EI 30,000,000 « 2.8 


we 4 





Mc Me, 
stress f = — or — 


I I 


Fiber 


45.000 X 2.76 or 1.24 
—_—_————— = 44,350 lb. per 
2.8 
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sq.in. tension and 19,930 Ib. pe: 
compression. 
After bending, the unit elonga 


d 
strain = 8/3L (=) + La £ 


The unit stress = unit strai: 
20012 
= 8/3 x —— x 30,000,000 
240° 


lb, per sq.in. 

The stress in the angle is 14 
169 = 24,170 lb. and its mor 
24,170 x 3.21 = 77,580 in.-lb 

It is noted that in consideri: 
action of the girt as a simple b 
stress varies directly as the defl 
in considering the action of 
in tension only (like a wire rope 
stress varies as the cube of the 
tion. 

If the ratio of the actual load 

». to the load required to mainta 
sag of 3.21 in. (with positio 
ends) is k, then the total mom: 
$5,000 in.-Ib. needed to carry t! 
of 1500 = k xX 45,000 (the 

beam moment) + k*® xX 77,580 
(the resisting moment exerted 

axial force). 


I 


k® + 0.58k = 0.58 
so that k = 0.61 
45,000 * 0.61 = 27,450 
77,580  0.61° = 17,610 


45,060 in. Ib., 
which is the moment carried. 
When bending, 


; 27,450 
\ ia eee eee 435 
tension 45.060 xX 44,350 
= + 27,010 lb. per sq.in. 
27,450 
Arm (d) — eee se 195 in, 


= 35,060 
As parabola, 
17,610 _, 1 


tension = —— 


1.95 1.69 

= + 5340 Ib. per sq.in. 
27.010 + 5340 = 32,350 Ib. per s 
which is the total tension. 


When bending, 
27,450 ‘ 

i ies teen I3( 
45,060 i 


= — 12,140 Ib. per s 
and — 12,140 + 5340 = — 6800 Ib. per 
sq.in. which is the total compression 


The stress or horizontal pull at cach 


17,610 
end oe = 9000 Ib. 


compression 





= Two bolts 


3 


are thus required for fastening the girt 
to the column. 

If wind pressure were assumed at 2!) 
lb. per sq.ft. as by Mr. Goodrich in 
his illustrative example, the tensile 
stress + 32,850 would be +38,600 and 
the compressive stress — 6850 would 
be —6900. The horizontal pull at cac 
end would be 12,260. If wind pressure 
were assumed at 10 Ib. per sq.ft., the 
stresses would be +24,510 Ib. per sq.in 
and —6,250 Ib. per sq.in. respectively 
The horizontal pull at each end to be 
taken by bolts would be 5,540 Ib. 
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Pavement Design and Construction 


In Minneapolis 


New paving now of three general types, asphaltic concrete, cement concrete and 
brick—Eight types in old and new pavement totaling over 7,500,000 sq. yd.— 
Technique of present construction and maintenance operations highly developed. 


ITH THE ORGANIZATION 

and plant described in the 

preceding article (ENR, Mar. 
25, p. 437) the paving department of 
Minneapolis constructed in 1936, 383,- 
163 sq. yd. of four types of paving and 
built 79,497 lin. feet of curb and gutter. 
\s in all large cities there remain in 
Minneapolis stretches of outmoded old 
pavement types; in this article these 
ire ignored and description, except for 
some maintenance figures, is confined 
to present-used designs and construc- 
tion practices. Again where processes 
and equipment are current and familiar 
t is assumed that mention is sufficient 
for understanding. 

In general current paving is either 
asphaltic concrete, cement concrete or 
brick; this statement applies to resur- 
facing as well as to new pavement, but 


By E. F. Campbell 


Superintendent of Pavements, Minneapolis, Minn 


most of the resurfacing is with asphal- 
tic concrete, and this material has been 
highly developed. 


Asphaltic concrete 


The normal weight and percentage 
proportions of the various asphalt 
mixes used are given in Table I and 
typical asphaltic concrete pavement sec- 
tions are shown by Fig. 1. 

Materials—The city acquired its first 


FIG. 1— MINNEAPOLIS is getting 

smoothness and non-skid properties into 

asphaltic concrete streets by refinement 

in construction processes. (a) Mechanical 

spreading (b) Rollaplane rolling (c) 

Ready for seal coat (d) Seal coat spray- 
ing (e) Finished. 


li 1913 for 


the old sandstone, 


asphalt plant in resurfacing 
and brick 
The first mix 
tures were of the Topeka type, or stone 
filled sheet asphalt which relied on the 
vrading of the sand, percentage of 
bitumen and consistency of the asphalt 
for stability. Since 1920 all bituminous 
pavements have been asphaltic-concrete. 
While the streets resurfaced in the early 
years between 1913 and 1920 are still 
in use, they are not as smooth as the 
streets paved with the present mixture. 
Because of the this latter 
type since its inception, very little 
change has been made in the funda- 
mental design of the mixture as is 
illustrated by the comparison of com- 
posite bin gradings in Table IT. 
Although the basic design remains 
the same, changes have been made in 


granite 
pavements then in use, 


success of 



























































































































































































































































































































surface. 




















(a) 








FIG. 3—CONCRETE paving practice emphasizes surface evenness and skid resisting 


Finishing machine (b) Floating and templating (c) Broom finishing 
(d) Surface texture and lane marker. 
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the character 





of the aggre 





gate an, 


more stringent gradation requir 
Considerable expe 
tation and study has also been gi 
asphalt cement that will meet t 
quirements of the prevailing cli 


introduced. 


Methods—\ 


replaces worn-out wood-block 
cushion 


the old surfs 
moved. The 


Vhen asphaltic 
ice and 


wood bl cks 


c 


i 


are 


salvaged for the repair of other 
block streets or given away to the 


for fuel. 


Then the base is tho: 


cleaned and flushed; prior to 


asphaltic mat 
sweeping. 


erials it 


receives 


The original wood blocks wer: 


34 or 4 in. t 


hick and were 


laid 


sand cushion 1 to 14 in. thick 


1 


from 44 to 54 in. of asphaltic-c 


resurfacing j 


Ss required to 


bri 


street to its original erade and 


The leveling or binder course 
on the cleaned base sufficiently tl 


bring the stre 
2 in. 


Where more 


compaction. 


et to a grade ; 


und 


below the desired finished 


than 3 in. of bind 
required, it is laid in layers not 
ceed 3 in. thick so as to insure w 


The binder 


cour 


usually laid by hand methods and 
is taken to see that the surface oi 


course is unif 
binder the 


ormly smooth. 


Upor 


asphaltic-concrete wea 


course is laid by mechanical bitu: 
pavers (Fig. 1) toa compacted t! 


» 


ness of 2 in. The specific gravity of 1! 
compacted surface averages 2.54 witl 
percentage of voids of about 1.5. 


Mechanical placing has been 


during the past two 


seasons; 


+ 


adopted in preference to hand 


mainly to in 


ties of the pavement. 


iprove the 


riding qua 
A saving in 


has also been effected, and the qual 
of the pavement improved furthe: 
the elimination of segregation una\ 


able in hand 


raking. Mecha 


nical 


ing allows the handling of the aspl 
concrete at lower temperatures redu 
the oxidation of the asphalt cement 
giving a heavier coating on the agg! 


gates. 


On all newly constructed bases 
asphaltic-concrete surfacing, the 
pacted thickness of the surface is 


formly 24 in. 


is also used. 


and mechanic 


al placu 


The final operation in asphaltic 
crete paving is placing the seal 
by applying a coat 


This is done 
either asphal 


t emulsion or 


cut-ba 


asphalt, spreading trap rock chips 


rolling. 


terial for seal 


squeegees or 


coat 
squeegee carts. 


In the past, bituminous 
was applied 


One 


advantage of this method was that 

film of asphalt was too thin and did not 
hold a sufficient amount of the chips 
The use of the squeegee also gave the 
street the appearance of being brush- 


marked due to the lapping of joints. 





practice now is to use a small pressure 
distributor (Fig. 1) to apply the em 


sified asphalt or cut-back asphalt. 
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and 
sinc 
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is held high enough so that the 

ial falls as a fine rain. Uniform- 

f coating is obtained by this method 
and any desired degree of thickness. 
Special dust-free trap-rock chips, 100 
cent of which pass the 3 in. sieve, 
and not more than 5 per cent pass the 
No. 10 sieve, are spread by hand to a 
mniform thickness. A 12-ton 3-wheel 
roller is used to imbed the chips. This 
results in a surface with a sand-paper 
inish (Fig. 1) having excellent non- 
skid properties. Due to the durability 
of the trap rock chips the surface re- 
tains its non-skid properties for many 


pel 
t 











years 
Cement-concrete paving 


Many refinements in design, control 
and construction have been instituted 
since the first concrete pavement was 
laid in Minneapolis in 1912. Early pave- 
ments in this city, as elsewhere, were 
constructed with scant attention to the 
details which are considered essential 
today. The paving department in its 
present construction utilizes the latest 
methods and equipment. To illustrate 
these practices, a brief description of 
the methods used follows: 

Materials—Minneapolis has available 
an abundant supply of good gravel 
within the city and in its immediate 
vicinity. Aggregates for concrete pave- 
ments undergo a rigid inspection at the 
material source where tests are made 
for quality and gradation. After the 
ageregates have been approved, they 
are hauled to the proportioning plants 
located adjacent to the work under con- 
struction. Considerable care is taken 
to construct the stock piles in such a 
manner that the least amount of segre- 
gation will take place. A clam shell 
moves the aggregate from the stock 
piles to the batching bins. Frequent 
moisture tests are made and dry-batch 
weights are adjusted accordingly. Fine 
and coarse aggregates are weighed into 
trucks in the proper proportions, cement 
is added and the batches hauled to the 
mixer. 

Methods—The mixer is equipped with 
along boom to enable it to operate out- 
side of the forms and because the mixer 
does not move on the subgrade it is 
possible to complete fine grading and 
install steel and joint assemblies con- 
siderably in advance of the paving 
operations. The paving department 
has a finishing machine which is ad- 
justable and can be used on streets of 
varying widths. Following the finish- 
ing machine (Fig. 3) a longitudinal 
float and straight-edges are used. The 
surface of the pavement is then belted 
and finally broomed. Slump tests are 
made at frequent intervals, and two 
6x 6x 30-in. beams are made each day. 
[he pavement is cured for 72 hr. by 
wet burlap and is normally kept closed 
to traffic for at least ten days and then 
it is not opened until the required 
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FIG. 4—BRICK PAVING in Minneapolis includes all the recent improvements in 
materials and methods. (a) Laying roadway brick (b) Laying brick track headers 
(c) Spraying non-bond fluid (d) Removing surplus filler. 
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~ 5g"round bar 4, Wy" A'round bars 


Min or 


5g “round bar 


New Concrete Section 


le Variable -=------------ > 
ka'brick->4 : Seal coat. ,2/6"4o 4"asphaltic com 


, 
L . 
| tp asphaltic concrete wearing course. \, ! ‘crete binder course 
i 
CL yr OE 


Variable crown” - Variable > 


3" 4"8 4" lug paving brick ' 
‘5 "to 6"old concrete base 
l"asphalt sand cushion 


Asphaltic Concrete Resurfacing and Widening 


KK - -- --Variable -- w oeee acer n ene 
2/2 asphaltic concrete wearing course 6"concrete base 


< 


. 


---2"rock ballast 
New Concrete (Street Railway) Section 


6 "concrete base 6 “x 8"x8'wood ties 3y'asphalt sand cus 


New Brick (Street Railway) Section 


FIG. 5—TYPICAL PAVEMENT SECTIONS for newly paved and resurfaced Min- 
neapolis streets without and with car tracks. 
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Bri e=5p=5 sascs 


Expansion Joint - 


KR ; 
‘Contraction joint fammmaele on joint — 


FIG. 6—POURED EXPANSION JOINT with dowels for concrete pavement. 


Dowel bar double cross-wired 


(A= Asphalt admixture filler 
to transverse bar >. 


| B= Cellular material filler: 


i Round steel *“ : 
Vf lowe! socket ° 


3/4"$x2'bar--’ 
------Nof greased 


FIG. 7—INTERSECTIONS in concrete pavements are paneled by expansion and 
contraction joints, 


1937 


strength, as represented by a n 
of rupture of 600 Ib. per sq. in. 
beams, is attained. At importa 
tersections and areas where it is 
sary to open the pavement as s 
possible, high-early-strength mix 
used to shorten the period in 
the street is closed. 
Design—The general design « 
crete pavement is shown by the 
section on Fig. 5. The 1 in. exy 
joints (Fig. 7) are placed at 
intervals not exceeding 90 ft. a: 
maximum spacing of contraction 
is 30 ft. Special panel const: 
(Fig. 6) is often necessary at 
intersections. The street is 
longitudinally by contraction and 
struction joints into panels or 
lanes not exceeding 10 ft. in 
Marginal steel is used at the ed; 
the slab and at joints. The dowe! 
spacing in expansion and conti 
joints does not exceed 12 in.; expa 
joints are poured or premolded a: 
joints are cleaned, filled and seal 
mediately following the curing | 
The same standards of inspecti 
materials apply to curb and ¢ 
sidewalk, alley and base constru 
Proportioning is done by weight o: 
concrete construction except alley 
ing where volumetric batching is u 


Brick paving 


Many of the brick pavements now 
use in the city were constructed 
20 years ago. The first brick pavem 
laid in 1898 is still carrying traffic 


one of the important downtown streets 
These old pavements were laid on sand 


or sand-cement cushion and either 
or sand-cement grout filler was used 
general they have proved very satis 
tory and maintenance has been 
mostly to service cuts and sand-cus! 
trouble. 


Design—Today, 3 x 4 x 8}-in. ver- 


tical-fibre lug brick is laid flat on 
bituminous mastic cushion and _ seal 


with an asphalt filler (Fig. 4). Wher 


the concrete base is uneven a ley 
course of asphaltic concrete binder 
used so that a uniform thickness 


mastic cushion can be placed under th 
important for th 
smoothness of the finished surface de- 


brick. This is very 


pends a great deal upon the unifor 
of thickness of the cushion. 


Brick gutters from 4 to 6 ft. wide ar 
on asphaltic-concrete pavements 
parking along th 
-car trac! 


used 

where 
curbs prevails. 
headers (Fig. 


continuous 
Brick street 
5) are also built 


width of 20 in. to enable the street rail- 


way company’s crews to make repairs 
the tracks and ties without having 
disturb the pavement outside of the t: 

Methods—The brick is placed 
transverse rows and, 
with a 3- to 5-ton roller 


after compactin 
and checkin 
the surface with a 10-ft. straight-edge 
careful culling removes all defecti 
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TABLE I— WEIGHT AND PER CENT PROPORTIONS OF ASPHALT-MIXES USED IN MINNEAPOLIS PAVING 














Surface Course Binder Course Topeka Mix Street Mix Cushion 
oa ccna a Rea aed ated a 

Lb. P. C. Lb. P. C. Lb. P. C. Lb. P. C. Lb. P. C. 
Asp ~~ Are errerrreeerree ice 240 6.00 200 5.00 320 8.00 140 3.50 125 3.1 
Mir ES ee eee as 200 5.00 oan one 300 7.50 *40 1.00 75 1.87 
Asphal ee ek adhe vne as 1,320 33.00 1,100 27.50 2.100 52 2 620 65.50 3,800 95.00 
air 6 hath dene Ss aden 240 6.00 300 5.00 400 10.00 400 10.00 
i-} GORE ia asin 4004 ut 80-0400 Pete 900 22.50 900 22.50 880 22.00 800 20.00 
it a oR ak ees 1,100 27 .50 1,600 40.00 


4,000 





TABLE I1— COMPARISON OF COMPOSITE BIN GRADINGS FOR SIX YEARS 


100.00 4,000 100.00 4,000 





Average 








1921 Typical 

1921 1922 1923 1924 1925 1925 1936 

Per Cent Asphalt Cement... . 5.4 5.5 6.1 6.4 6.3 5.9 6.0 
Pass 200 erry Serer 5.1 5.3 6.1 5.2 5.2 5.4 5.8 
Pass 80 Ret. 200.........065 8.0 8.2 8.7 11.0 8.7 8.9 9.0 
Deen 60 Tsk: OD, csikenvicsacs 10.8 9.7 9.4 10.9 14.1 11.0 11.8 
Pass 10 Bet. Gc is vn ssccee 12.1 9.7 10.6 10.6 oat 10.1 9.2 
Total Fine Aggregate........ 36.0 32.9 34.8 37.7 5.7 35.4 35.8 
Pass } Ret. 10.......+-e08- 10.8 12.4 8.8 9.2 5 9.1 11.8 
Pate hs Bib vs 6 sice vsesin's 17.4 17.6 17.1 21.6 19.2 18.6 18.1 
Poss § Bet. Oi .0. ccvcccccnss 14.9 17.3 16.5 9.4 11.9 14.0 17.7 
eat TE ae ais ceiwedns os 11.5 11.8 12.8 13.2 15.1 12.9 7.6 
Pass 13 Be Bink cvccreccsce 3.4 2.3 3.9 2.5 7 3.9 3.0 
tt Se 6 2 0 0 0 2 0 
Total Coarse Aggregate...... 58.6 61.6 59.1 55.9 58.0 58.7 58.2 
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TABLE Ill — BATCHWEIGHTS FOR PORTLAND 
CEMENT CONCRETE MIXTURES 


Concrele paring 


Portland cement 576 lb. 
Dry fine aggregate 1,472 * 
Dry coarse aggregate 2,276 * 
Concrete Base 

Portland cement 386 Ib. 
Dry fine aggregate 1,549 * 
Dry coarse aggregate 1,893 “ 
Conerete Curb and Gutter 

Portland cement 288 lb. 


Dry fine aggregate 720 “ 
Dry coarse aggregate 1,115 ° 





TABLE IV— COMPARATIVE MAINTENANCE 
COSTS OF ASPHALTIC CONCRETE 


Maintenance 

Maintenance’ average per 

per Sq. fe Sq. Yd. 

Street Year laid to 1936 per Yr. 
1 1898 $0.52999 $0.01394 
2 1915 .03356 .00160 
3 1920 .06760 .00422 
4 1921 . 0833 -00555 
5 1921 .0410 .00273 
6 1921 .0217 .00144 
7 1921 .0196 .00130 
8 1923 .0268 .00207 
9 1923 . 05031 .00387 
10 1923 -0386 . 00296 
ll 1924 .0356 .00297 
2 1925 -0112 .00093 
2 1924 .0162 .00135 
l4 1924 .0739 .00615 
15 1925 .0413 . 00375 
16 1926 . 0036 .0036 
17 1926 -0039 .00039 
18 1926 .0179 .00179 
19 1926 .0144 .00144 
20 1926 .0473 .00473 
21 1929 -0105 .00150 
22 1931 .0000 .0000 


TABLE V— COMPARATIVE MAINTENANCE 
COSTS OF CONCRETE PAVEMENT 

Maintenance 

Maintenance average per 

per Sq. Yd. Sq. Yd. 

Street Year laid to 1936 per Yr. 
1 1912 $0. 52456 $0 .02185 
2 1913 .0396 00172 
3 1914 .0382 .00173 
4 1914 . 1500 . 0068 1 
5 1914 . 1306 .00594 
6 1914 . 0684 .00310 
z 1915 .0250 .00119 
8 1915 0355 .00169 
9 1913 .1220 .00530 
10 1915 0655 00311 
11 1916 .0552 .00276 
12 1919 .0413 .00242 
13 1921 . 1986 .01324 
14 1921 . 0760 . 00507 
15 1923 .1770 01361 





TABLE VI— COMPARATIVE MAINTENANCE 
COSTS OF BRICK PAVEMENT 


Maintenance 

Maintenance average per 

per Sq. Yd Sq. Yd. 

Street Year laid to 1936 per Yr. 
1 1898 $0. 29465 $0 .00775 
2 1902 . 27956 . 00822 
3 1903 .41219 .01249 
+ 1904 Resurfaced .00241 
5 1905 .08016 .00258 
6 1906 .06412 .00213 
7 1907 . 1295 .00446 
8 1912 .03467 .00144 
9 1922 . 1093 .00780 
10 1922 .0042 .00030 
11 1923 .0331 . 00254 
12 1923 .0201 .00160 
13 1925 .1797 .01633 
14 1927 .0000 .00000 
15 1929 .0000 .00000 


CO ——— 


A separating agent of calcium 
chloride, starch, and water is then 
sprayed (Fig. 4) over the surface of 
the brick. Brick filler is heated to 400 
deg. F. and poured over the brick. Care 
is used to see that all joints are filled. 
When the filler has cooled sufficiently, 
the surplus is removed with sidewalk 
scrapers and reused. 





Essentially the same procedure is fol- 
lowed in placing gutters and headers 
as for regular brick paving with the 
exception that the brick courses are laid 
longitudinally. This does away with 
cutting and makes for greater speed in 
laying. Brick carriers are used for 
unloading brick from cars, piling on 
streets and carrying to the pavers to 


100.00 





4 000 100.00 4 000 10000 





TABLE VII COMPARATIVE MAINTENANCE 
COSTS OF CREOSOTE BLOCK PAVEMENT 
On streets with St. Ry. tracks 


Maintenance 

Maintenance average per 

per Sq. Yd. Sq. Yd. 

Street Year laid to 1936 per Yr. 
1 1905 $0. 2668 $0 00860 
2 1906 1.10384 OS678 
5 1908 1.3916 04970 
4 1910 6072 02335 
5 1911 1.0487 04194 
6 1912 2001 0083 
7 1914 1.0953 04978 
5 1914 1.6856 O7661 
9 1915 1.4746 O7021 
10 1915 3275 01559 
11 1916 1.0200 05100 
< 1916 7864 03932 
13 1916 3480 01740 
14 1918 1.3001 07222 
15 1918 6586 03658 
16 1918 2183 01212 
17 1920 7681 04800 
18 1921 5629 03753 
19 1916 6289 03144 

On streets without St. Ry. tracks 

1 1914 $0 .5317 $0 .02416* 
2 1915 3986 01898* 
3 1917 . 2748 .01446* 
1917 . 8086 .04255t 
5 1919 .4281 .02518* 
6 1920 .3438 .021497 
7 1920 .3259 .02037* 


* Relaid in 1936 tFair condition, 


TABLE VIII--TOTAL SQUARE YARDS OF 
DIFFERENT TYPES OF PAVEMENT UNDER 
MAINTENANCE AT THE PRESENT TIME. 

2,750,244 sq. yds. 


2 


Asphaltic concrete 


Creosote blocks 1,528,914 
Concrete 1,031,416 
Brick 1,020,346 
Granite 737 717 
Macadam 302 509 
Sandstone 154,766 
Asphalt macadam 28 641 
Bituminous concrete (Tarvia 10,532 

Total 7 565 085 





minimize the chipping and cracking. 

The paving repair department oper- 
ates as a separate division of the paving 
department with its own superintendent, 
accountant and repair crews. Six sepa- 
rate crews are kept busy repairing pave- 
ments. 

The paving repair-cost accountant 
keeps detailed records of maintenance 
costs on every original construction 
project. These data are of great value 
to the paving department in planning 
new construction and to show com- 
parative total costs of various types of 
pavement. A partial tabulation of these 
cost records is given in Tables IV to 
VII, with total cost per square yard 
from date of construction to 1936, and 
average unit cost per year for the same 
period. Table VIII shows the yard- 
ages by types now being maintained 
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Drainage Basin Problems and Programs 


A concise statement of the drainage basin report of the Water Resources Com- 


mittee, outlining its principal features, limitations and recommendations 


IN A SPECIAL MESSAGE on Feb. 
3, which urged the adoption of a 
long-range public works program, 
President Roosevelt transmitted to 
Congress a report on comprehensive 
drainage basin development made by 
the Water Resources Committee. Mr. 
WVolman, chairman of this commit- 
tee, sets down the essentials of this 
nation-wide investigation in the fol- 
lowing article. —EDpITOoR 


HE Water Resources Committee 

of the National Resources Com- 

mittee was assigned the task in 
the winter of 1936 to suggest in general 
terms how the United States of Amer 
ica might best organize and integrate 
the use and control of its waters for 
the best interest of its people. 

Such an undertaking implied the 
three objectives of (a) determining 
what the principal water problems are; 
(b) outlining the patterns of develop- 
ment and control which would serve to 
blems; and (c) 


1 = > 
solve these pro suggest 


By Abel Wolman 


Chairman, Water Resources Committee 
National Resources Committee 
Baltimore, Md 


ing projects, investig: 
tion, which would fit 
tern. 

Obviously, any student of water re- 
sources might have predicted that com- 
prehensive compliance with such ob- 
jectives would require many years of 
effort. It was desirable, however, to 
make a beginning in such studies, if 
only to disclose broad problems, policies, 
deficiencies and specific undertakings, 
which in themselves would call forth 
discussion and demand for continuing 
review and adjustment. 


gative and construc- 
it into such a pat- 


Summary of findings 


The Water Resources Committee was 
of the belief that a reconnaissance of 
the nation’s water conservation prob- 


FIG. 1—WATER PLANNING DIS- 

TRICTS were laid out for the water 

resource studies, using the major river 
systems as a basis. 


3 


CRINNESIaee 


Sh 
aD ae 





lems would be helpful to the eng 


the public and legislative group 
summary report, to the extent of 
500 printed pages, is now availab 
it is important to point out its 
features and its indications of 
necessities. 
These findings may briefly be 
marized as follows: 
1—In order to discover the bas 
each of the regions of the country 
coordinated federal water policy, as 
stitute for unrelated policies applica 
spectively to navigation, reclamation 
power, flood control, etc., a relatively 
plete picture of major or dominant 
water problems was needed. This 
now appears in some relief, although 
of its details need to be filled in. 
2—In some areas, comprehensive 
grams for water development wer 
ficiently advanced for detailed exp 
The number of these was surpt 
small and quite spotty geograph 
Some were so well developed that 
could be presented in full outline, as 
example, in the case of the Red Rive: 
the North. Others, such as the Centra 
Valley of California, had been so wel 
planned as to provide almost as complete a 
; ae Nort 
a program. Mid 
Sout! 
Ohio. 
T. V. 
West 
Lowe 
Sout! 
Uppe 
] 
Great 
Miss 
Color 
Great 
Calif 
Pacifi 
tb 
NUL , 
pan \ 
i S767) 
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TABLE I— SUMMARY OF ESTIMATED COST OF PROJECTS BY TYPES 
JANUARY 1937 


(Cost in Thousands of Dollar 


Recrea- 
tion 
tion and 
Wildlife 


Pollu- 
tion and 
Water 
Supply 


Miscel- 
laneous 


Water 
Supply 


Multiple 
Use 


Water 
Power 


Pollu- 
tion 


Flood 
Erosion Control 


Naviga- 
tion 


Irriga- 
tion 


Drain- 
age 


District Total 


Group A-1— Investigation Projects 


ngland $50 : $250 $700 
75 $2 4175 


Pree ; ' my ia ; : ‘ 75 


Atlantic 443 , 528 
AR2 


910 
000 
760 
4175 


165 


New ! 
Nort! 
Middle 
$505 

1.000 

100 


Lower Mississippi 
Southwest Mississippi... . 
Upper Mississippi 

Red River of North. . 
Great Lakes — St. Lawrence 


1,460 


175 O85 
Missour! aka?) eaawete 5 75 3 740 
Colorado < 523 ; 25 315 2 2,321 
Great Basin DU: - xan ‘ : 
California 30 Ref Sats 0 
Pacific Northwest 1,143 126 


2,900 


594 


Totals 165 120 2,076 726 
Group A-2 — Construction Projects 
BESO xecsn 65,788 
34,925 ean 138,320 
3,269 4,940 19,802 
Southeast 386 1,081 7,394 634 10,283 
Ohio ie 6.4 eee Re salen a 99 5 
T4928 sa ee ass eaeaew eer 1,< mae “oa HOT 
Western Gulf 3,290 8,602 He 2, : 600 
Lower Mississippi. ....... SURGE lk inv 2,651 ll! : 34 ieee 31 
Southwest Mississippi. . 9,233 feu ne J 9 7.733 
Upper Mississippi 
Red River of North.. 
Great Lakes — St. Lawrence.. 


4,342 13,329 
237 =. 38,753 
225 1,697 


New England... 
North Atlantic. . 


Middle Atlantic 
18S 


6.008 2205 71, 
10,801 ¢ 68 


10,043 
1,011 

14 3 5,200 
6,000 


Missouri 
OS COT EOE ee eee 7,00: : 111 
Great Basin es aaies A ceaes 552 
California ~ 35,000 36 2,0: 3,451 
Pacific Northwest. . . 12,188 7,52 : 5 13,523 


239, 182 


9,108 520 


PR vx sunes 41,592 182,169 170 11,200 


Construction Projects 
BO” cua aess 67,477 

881 as 15,509 
1,645 10,626 
Southeast 861 1,411 pare 1,259 
LES a ee eee 85,350 SS eee 21,395 
eames ks «09.0: 6va-aa oa evita’ tah eam 2.011 
Western Gulf 300 5! 163 
Lower Mississippi... . . 423 
Southwest Mississippi... . 910 
Upper Mississippi 

Red River of North....... ¢ 6, 52¢ ,855 
Great Lakes — St. Lawrence... 2,605 ... 3,350 
Missouri 8,585 7 pees oe 
5,719 


Group B 
25,958 
14,297 
4,316 


New England 
North Atlantic. ..... 


Middle Atlantic 100 


438 


2,766 


31,799 
27 , 581 19,872 
3,125 
1,170 

635 


16,699 


16 
- 500 
480 


4,369 
2,418 
291, 885 


,464 
154 
199 , 867 10,489 


6,735 
6.817 


41,084 


3,041 226,641 


Grand Total, Groups A-1, A- 


and B 9,355 474,219 10,807 338,530 


467,717 
= aS SSS iss ES = = : : 
RR NR RN 
TABLE II—RECOMMENDATION ON MAJOR PROJECTS 


Ohio River Flood Control 
An immediate district-wide investigation § project is  recom- 
mended to plan an integrated system of reservoirs for multiple 
use. Construction of U. S. Engineers’ 14 reservoir plan as 


Atlantic-Gulf Ship Canal, Florida 
Recommendation reserved pending results of most recent investi- 
gations by U. S. Engineers. 


PR Saab RET SER dnt aaa n 


ie 


ASA 


Caxper-Alcove Irrigation and Power Project 

Completion is recommended. 
Clark Hill, Georgia, Power Project 

Initiation of this and other hydroelectric projects in this district 
should await completion of recommended power market survey. 


Colorado-Big Thompson Transmountain Diversion 
Construction should be deferred until completion of investiga- 
tion, now in progress, by the Bureau of Reclamation, 

Fort Peck Dam 
Completion is recommended. 

Great Lakes-St. Lawrence Deep Waterway and Power Project 
This project may be undertaken as soon as the necessary treaty 
with Canada is ratified. 

Lake Erie—Ohio River Canal 
A study project is recommended to extend 
being made by the Corps of Engineers. 

Lower Mississippi Flood Control 
Additional flood control works on the 
Provided for in the Flood Control Act 
_Tecommended for immediate construction, 

Grand Coulee Dam 

inal completion of 
recommended. 


the review now 


Lower Mississippi, as 
of June 15, 1936, are 


High dam, together with power plant, is 


authorized in Flood Control Act of 1936, is deferred until appro 
priations are made and further investigation of reservoir sites 
is carried out by Corps of Engineers. 


Paxsamaquoddy Tidal Power Project 
An investigation is recommended of construction cost 
market, together with study of international aspects 


and power 


Santee-Cooper Power and Navigation Project 
No recommendation is included in the report concerning the 
Santee-Cooper power and navigation project, since the project 
already had been approved by the President and is now in 
litigation (a partial PjVA allotment of $6,000,000 has been made). 


Bonneville Dam 
This dam, for navigation use and power development, is 
mended for completion. 


Mississippi River Navigation Project 
Completion of 9 ft. navigation channel from 
River to Minneapolis is recommended. 


Central Valley (Calif.) Project 
Completion of comprehensive irrigation 
ply and hydroelectric power project 
Valley is recommended. 


recom- 
of Missourt 


mouth 


flood-control, 
covering entire 


water sup- 
Central 
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Some basins, such as the Potomac and and in all too many, such as the Platte number of necessary investigation 
the Arkansas, disclosed excellent plans for and the Sabine-Neches Basins, compre- was disclosed, which should be se: 
some purposes, such as pollution abate- hensive study was largely lacking. tion during the next five to te 
ment, but not for others. In still others 3—As was anticipated, a reasonable These covered studies of both nati 

local interest, such as regional pow 
ket surveys, topographic mapping 


dione / hydrologic data, soil-erosion cont 


Water Supply estation, silting of reservoirs, et 
Pollution Control should serve as the basis for c 
water resources investigation f 
years to come. 
4—A group of construction 
C which would fit the basin picture 
J 


Dam and Reservoir,Flood Control 
mt Flood Wall or Riprap 
--N-- Channel Improvement, Navigation 


fields. If initiated over a_ period 

‘ years their cost would be comm 
. "i with that expended annually for son 

} in the past. The projects were « 
\ into three groups: (A) available 
mediate construction; (B) desira 

likely to be delayed for various 
/ % J (C) indeterminate in character, eit 
)~J k cause insufficiently studied or becai 
StJohnsbury \W q should follow the class B project 


) / gested in the various water 


- 
/ 


Purpose of list 


The list is intended as a reser 
local and federal undertakings 
number of years in the future, 
of course, to annual review, adju 
and substitution. If properly 
the list should lead to a more 
and planned program of public 
expenditures. It cannot and should : 
be interpreted as a device for 
ing” public works. The rate of ex 
ture should be controlled by ¢! 
quirements of local and central 
policy. 

Details as to the distribution | 
ject costs, investigative and co: 
tion, are set forth in Table II. 
costs, in Groups A and B, tots 
proximately $3,771,000,000. It 
prising how many newspaper 1 vs 
have completely misinterpreted this fix 
ure as a suggestion for an tmm 
public-works program. It is  nothi: 
of the sort! It represents approxi: 
$300,000,000 to $500,000,000 of 
able projects for annual constructio: 
on an orderly, planned drainage-bhas 
framework, for a period of six 
years. 

From 1920 to 1929, the federal! g 
ernment alone spent annually in ¢! 
water resources field approximate’ 
$50,000,000. In 1935, this 
reached $374,000,000. The figure 

Bae posed by the Water Resources Co 
a —s -4— }- ee ; tee include both federal and non-t 
N a undertakings. 
5—No recommendations are includ 
the report on apportionment of costs 
tween local and central governmenta 
or as between various uses on 
use projects. This omission was 
tional and rested upon two considerations 
(a) that regardless of origin of p 
oO % MY oi pe a basin pattern must rest upon 
& e ‘ , ’ | Ss uses and possibilities of development: a! 
rie r (b) that formulas of payment are n g 
in a number of instances and in a s 
flux in others. The whole quest 
costs should be the subject of a 
study. 
6—Similar considerations account 
absence of recommendations regard 
vision of responsibility for administration 
FIG. 2—THE CONNECTICUT-HOUSATONIC river systems have been studied suf- The importance of these subjects, h 
ficiently to permit a program of proiects to be laid out tentatively. cannot be over-emphasized. 


Waterbury 

















Drainage Basin Report bears no 
ecserial relation to the Public Works 
Planning Report, (with which it was 

d) except as an important illus- 
tra of the detailed type of approach 
‘ development of a series of under 
takings in a special field of public 
, The recommendations in the 
Drainage Basin Report are so framed 
be useful in any type of public 
\ program. They are not designed, 

er, for a program chiefly con- 
-erned with work relief. 

‘tility of survey—lf Congress should 
follow the general recommendations of 
the President’s committee on adminis- 
trative management, the report should 
form the basis of a works program and 
)f an evolving water plan. But regard- 
less of whether Congress does or does 
not provide changes in administrative 
management, the report should be use- 
ful in (a) providing a reservoir of de- 
sirable and beneficial projects; (b) 
focusing attention for discussion and 
‘riticism on a tentative national pro- 
sram; (c) disclosing possible conflicts 
of interest and reconciling some; (<1) 
establishing to an unexpected degree 
close working relations between federal 
and state agencies concerned’ with 
water use and control; (e) pointing 
out deficiencies in existing information; 
and (f{) extending the horizon of water 
use and control from the specific pro- 
ject to the basin plan. 

Limitations—A number of problems 
associated with water use and control 
have been given incomplete considera- 
ion, analysis and conclusion in the re- 
port. The complexity and variety of 
issues involved made these deficiencies 
unavoidable. 

The collateral problems in land use, 
in national policies on power, flood 
control, reclamation, navigation, etc. 
and in administration and finance leave 
many partially unexplored fields into 
which it is hoped the future may permit 
il excursions. 


re 


Next steps 


The study is preliminary. It has 
serious limitations in fact and in per- 
spective, of which the Water Resources 
Committee is aware. “The limitations 
of the plan are inexorable.” 

lo extend the investigation is the 

mmittee’s next endeavor. Such an 
extension must come through the joint 
efforts of state and federal agencies 
with the wholehearted cooperation of 
e engineering profession. 

\Vork of this extension character has 


already been started in the Pacific 
\ 1 . . . 
‘orthwest Region, the Ohio Basin, 
the Delaware Basin, the Colorado 


sasin, the New England Region and in 
a number of smaller areas, through 
assignment of water technicians 
an’ consultants to state and regional 
planning agencies. These activities 
combined with others already in oper- 
should push forward the study and 
rstanding of drainage basin pro- 
s and policies in the United States. 
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Santa Clara Valley Subsidence 
Has Now Reached 5 Ft. 


Known to have begun more than 16 years ago, settlement of 


200-sq.mi. area near southern end of San Francisco Bay is con- 


tinuing . . . Maximum settlement near southern end of area. 


By E. E. Stohsnet 


« 
tid, U. 8. Coast & Geodetic Surrey 


EPEATED rerunning of first- 

order level lines at intervals of 

several years in the Santa Clara 
Valley near the city of San Jose, Calif., 
has shown continuous settlement of 
benchmarks. The area affected includes 
about 200 sq.mi. and the amount of 
settlement reaches a maximum of slightly 
more than 5 ft. in the business district 
of San Jose (population 80,000). 
Strangely enough, the point of max- 
imum subsidence is not near the center 
of the subsiding area but is near the 
southern end. 

The first indication of subsidence 
was discovered by a survey made in 
1920, checking in on benchmarks set in 
1912. However, the settlement in this 
8-year period was not great and im- 
portance of the matter was not fully 
appreciated at that time. The region 
was not again traversed by first-order 
level parties until 1932. At that time 
the maximum settlement had reached 
4 ft., and it was apparent that consid- 
erable subsidence over a large area was 
involved (ENR, June 29, 1933, p. 845). 

Plans then were made for observing 
subsequent changes, as described in 
the following. The elevations as given 
in this article are subject to small cor- 
rections or adjustments to be made for 
temperature and other factors that must 
be applied before the figures can be 
considered final. The sum of these cor- 
rections, however, probably will not 
change the values more than a tenth 
of a foot. 

The earliest records of first-order 
leveling in this region were made in 
1911-12, when a first-order level party 


BENCHMARK SUBSIDENCE 


From Direction 
San Jose From 
B.M. No. Location (miles) San Jove 
F-7 Redwood City 21 N-W 
1-7 Palo Alto 17 N-W 
M-7 Lawrence 7 N-W 
P-7 San Jose 0 
T7 Warm Springs 11 North 
V7 Irvington 14 North 
Ww-7 Niles 18 North 
P-7 San Jose 0 
J-19 S.P. R.R. 3 South 
L-19 S.P. R.R 10 South 
Coyote 12 South 


carried a line from Brigham, Utah, 
to San Francisco by way of San Jose 
Levels established at that time consti- 
tute the datum from which are meas- 
ured the later subsidences shown on 
Fig. 1. Surveys made in 1920 extended 
southward from San Jose along the 
Southern Pacific R.R. tracks to Santa 
Margarita, Calif. 

In 1931-32 the levels were 
checked, this time running southward 
from San Francisco to San Jose and 
tying in all recoverable benchmarks on 
the old line, even though in some in- 
stances a different route was followed 
This releveling was done under a co 
operative agreement with the California 
Division of Highways. The results of 


again 


FIG. 1—LOCATION of the subsiding 
area is in the Santa Clara Valley at 
the southern end of San Francisco Bay 











IN SUCCESSIVE PERIODS 


Total 

Settle- 
1912 to 1932-3 1934 1935 ment 1912 
1932-3 to 1934 to 1935 to 1936 to 1936 
(ft.) (ft.) (ft.) (ft.) (ft.) 
0.00 0.00 0.00 O.00 0.00 
0.35 0.038 0.02 0.03 0.43 
1.69 0.35 0.91 0.31 2.36 
4.02 0.54 0.33 0.26 5.15 
0.16 0.00 +O.02 0.06 9.20 
0.08 0.01 +O.01 0.00 0.08 
0.00 0.00 0.00 0.00 0.00 
1920 to 1920 to 
1932-3 1936 
3.71 0.54 0.33 0.26 4.84 
2.08 0.51 9.18 + 0.06 37 
0.38 0.10 + 0.05 0.03 0.46 
0.00 0.00 0.00 Aon H.00 
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FIG. 2—PROTRUDING well 
lifted this pump off its foundation. 
pump was lifted 8% in. between 


casing 
The 
1931 


and 1937. The well is 7 miles north- 
west of San Jose and is about 450 ft. 
deep. 
this work established the extent of 


the remarkable subsidence in this area 
and brought about the plans, already 
mentioned, for closer observation 

A study of results of this survey and 
comparison of computations suggested 
additional field work to establish beyond 
question the extent of the surprising 
subsidence, particularly in the vicinity 
of San Jose, and also to determine the 
limits of the area in which settlement 


had occurred. Therefore during the 
winter of 1932-33 leveling was con- 
tinued. The line from San Francisco 


to San Jose again was rerun, and this 
time it was established that discrepancy 
with the earliest levels appeared as far 
north as Redwood City, 22 miles north 
of San \t that time (spring of 
1933) the maximum subsidence on the 
original benchmark in San Jose was 
found to be about 4 ft. Starting from 


Jose 


San Jose as a center and rerunning 
lines to the north and to the south 
established the fact that the disturbed 


area did not extend as far as Niles to 
the north nor to Coyote on the south. 

With outer boundaries of the affected 
area thus determined it was possible to 
plan a network of level lines such that 
the rates of subsidence at various points 
within the area could be studied. This 
being done, in the spring and summer 
of 1934 first-order level lines 
were run and old lines again were re- 
run. This field work provided addi- 
tional information on the entire svstem 
San con- 


more 


now known as “the $ Jose net,” 
sisting of some 200 miles of first-order 
levels and including 360 permanent 
benchmarks. This entire network was 
rerun in the spring of 1935 and again 
in the spring of 1936. 

Results of these successive surveys 
are indicated by subsidences at several 
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FIG. 3—SUBSIDENCE of bench mark 

P-7 at Hall of Records building, San 

Jose, Calif. (El. 93.97 ft. in 1932) in- 

dicates a fairly uniform rate of settle- 
ment in recent years 


of the more important benches listed 
in the accompanying table. The bench 
which has shown maximum subsidence 
is P-7, located in the north balustrade 
of the Hall of Records building in 
San Jose. Subsidence at this point is 
shown graphically in Fig. 3. Despite 
the long interval (between 1920 and 
1932) during which no surveys were 
made, the general trend of the curve 
is indicated rather definitely by the 
observations of the past four years. 

The rate of subsidence has been in- 
creasing in the vicinity of the Moffat 
field air base, approximately 11 miles 
northwest of San Jose. Benchmark 
P-7 at San Jose showed a settlement 
of 0.87 ft. during the 1932-35 period; 


in the same time the settlement of 
benchmark G-111 at Moffat field was 
0.60 ft. But from the spring of 1935 


to the spring of 1936, P-7 went down 
0.26 ft., while G-111 went down 0.41 
ft. The two benchmarks selected for 
this comparison represent average fig- 
ures for their localities and from out- 
ward appearances are free from local 
disturbances. 

In contrast with the settlement pre- 
vailing quite generally over a large 
area, a few exceptions were noted. 
These are slight rises or increases in 
elevations recorded at several points in 
the precise level network. Some of 
these are noted in the table. Whether 
this is merely a local condition, repre- 
sents a heaving resultant from hori- 
zontal components, or has some other 
significance, has not been determined. 

Subsidence in the vicinity of San 
Jose has been accompanied by a sig- 
nificant indication at many of the deep 
wells which are common in this area; 
some of the wells are 800 ft. deep. 
During the past 15 years owners have 
been puzzled by the apparent rising of 
well casings and pumps. This became 
measurable as the pumps lifted from 
their foundations. The real cause, of 
course, was that the foundation blocks 
were settling as the surface lowered, 
and the more stable support of the 
casing tended to hold the pump where 
it was while the foundation sank away 
from it. This condition proved quite 
troublesome; the custom has been to 
remove protruding portions of well 
casings at regular intervals in order 
to keep pumps on their bases. Using 
the length of the portions of casing 





was found that some 
lifted off their foun 
at the rate of 2 to 3 in. per 
total in some instances of 2 ft 
has suggested that only a smal! 
if any, of the subsidence can be a 
to earth movement of de&pseated 
rhat is, the cause of settlement 
to reside in the first few hundr 
below the surface. 

Another visual evidence of t] 
sidence appears on the land ad 
to the shore of San Francisco B 
within the area where settlement 
curring. For several years her 
water has shown a tendency to en 
upon the adjacent cultivated ar 
subsidence continued it became 
sary to construct dikes to protect 
ing improvements, including \ 
fruit orchards. 

Surveys have been made by thi 
Coast & Geodetic Survey, Adm 
S. Patton, director; Commande: 
Lukens, inspector, in charge at 
Francisco. The writer was ch 
party on surveys made in 1936 


cut of, it 
had been 


fo 


Many Traffic Accidents 
Traced to Pedestrians 


AY WALKERS and _ othe: 

trians contribute about 65 per 
to cities’ traffic tolls, according 
survey made for Columbus, Ohio, | 
traffic engineer, who, when he savy 
results, recommended an ordinance 
viding penalties for pedestrians 
ing traffic signals and rules. 

As reported in the Police C! 
News Letter, bulletin of the 
tional 
Traffic Engineer J. 
out that of the 2,465 automobile 
dents in Columbus during the past 


851, or 24.5 per cent, involved ped 


trians. Of fatalities from these 
dents, 64.9 per cent were pedestri 
while 53.4 per cent of all person 
jured were on foot. 

“A study of these figures,” he 


“shows that pedestrians take advanta 
of the fact that the traffic code does not 


require the same obedience from 
as it does from motorists. Observat 


at any intersection protected by a t 


fic light, particularly in the busin 


area, will show conclusively that 


destrians ignore traffic lights. Arrest 
ing a pedestrian for crashing a red light 


might seem rather drastic, but the 
ing in lives and property should 
rant such action.” 

The Police Chiefs’ News 1 
quotes recent statistics on pedest 
accidents for 1936, which indicate 
over the country, 16,160 citizens 
killed on the streets during the 
and 293,350 injured. Fifteen per 
of the fatalities came about th: 
disregard of traffic signals at street 
tersections, and 28.7 per cent th: 
crossing between intersections. 


Intern - 
Association of Chiefs of Po! 
R. Guthrie point 


ed 


vear 
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Determining Evaporation Losses 
From Weather Bureau Data 


Restudy of evaporation formula confirms its prac- 
tical value and defines a new coefficient applicable 
to the computation of water losses from large lakes. 
By Adolph F. Meyer and A. S. Levens 
, ting Hydraulic Hngineer, aeaitie Minn., 


Assistant Professor, University of 
Minnesota, Respectively 


Consult 
und 


sure correction included by Rohwer, 
his formula is the same as the Meyer 
formula. 
The Meyer 
NTELLIGENT PLANNING | tor E= 
water conservation demands consid- 
eration of evaporation losses. Such 
losses are particularly important when — 
long-term storage for beneficial use is 
contemplated. When the primary aim 
f storing water is to retard runoff, then 
neither evaporation nor percolation 
constitutes a loss. On the contrary, 
they represent that portion of the rain- 
fall which is truly conserved, because 
all moisture evaporated into the at- 
mosphere must inevitably return as 
precipitation. The air is no storehouse 
for moisture. Normally, the atmos- 
pheric moisture capable of precipitation 
at any one time amounts to only one 
or two per cent of the annual rainfall. 
Evaporation is the prerequisite to pre- 
cipitation. 
The fund of evaporation data avail- 
able to the designer is rapidly increas- 
ing. Papers by Rohwer (1934), Fol- 
lansbee (1934), and Houk (1927) have 
‘onveniently summarized practically all re 
observational data. Ordinarily, how- - 0080 
ever, the designer of hydraulic works _ 
will not find data directly applicable to 0.5290 
his particular problem. The hydro- 
logical conditions surrounding the 
evaporation station are never duplicated 
in his projects and he is forced to 
modify the observed values or compute 
evaporation from other physical data. 


formula is, 


C(V-v) (1 + W/10). 


Observed 
Evaporation 
0.0150 

0180 
0200 
.0250 
.0270 
.0250 
0210 
0200 
0170 
0140 
.O110 
.0160 


.0110 
0100 
0080 
0070 

.0080 
0070 
0060 
0060 
0080 
0070 


GS or me OO te 


~ 
-ooon 


- 
to 


100 


© 
o 


Scope of formula widened 


ty (Per Cent) 


After considerable experience in this 
feld of hydrology, the senior author 
has derived some new coefficients for 
use in his evaporation formula, first 
published in 1915. (“Computing Runoff 
from Rainfall and Other Physical 
" Transactions Am. Soc. C. E., 

1,056.) During recent years, 
has come to rely more and more 
he results secured through the appli- 
n of this formula. His equation 

is verified by the independent investi- 
ion of the late John R. Freeman, 
ulation of the Great Lakes, Chi- 
Sanitary District, 1926, p. 136), 

by researches of Carl Rohwer. 
iporation from Free Water 
Bulletin 271, U.S. Dept. Agric., 
Except for negligible changes in 
‘ients and a small barometric pres- 
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FIG. I—HOURLY EVAPORATION at Davis, Calif., 
data and values computed by the Meyer, 


| 
Water femperature_ 
iL ‘below surface) 


rt tive humiai ty 


Where: 


= evaporation in inches depth 
30-day month. 

maximum vapor pressure in inches 
mercury corresponding to monthly 
mean air temperature observed by 
Weather Bureau at nearby sta- 
tions. 

actual pressure of vapor in 
based upon Weather Bureau de- 
terminations of monthly mean air 
temperature and relative humidity 
at nearby stations. 
=monthly mean wind 
miles per hour, as 
Weather Bureau at nearby sta- 
tions, about 30 ft. above general 
level of surrounding country or 
roofs of city buildings 


per 


air 


velocity in 
observed by 


OBSERVED AND COMPUTED HOURLY EVAPORATION IN INCHES 
AT DAVIS, CALIF., JULY 12 to 13, 1910 


« pees E Evaporation 

Meyer Rohwer 

0.0144 0.0143 
.0167 0167 
0222 0222 
0242 0244 
0264 0268 
0248 0250 
0245 0247 
O192 0193 
0174 0175 
0128 0128 
0122 0121 
0119 0119 


Horton 
0.0157 
O177 
0210 
0217 
0218 
0209 
0204 
0177 
0161 
0129 
0122 
0119 


0101 
.0001 
.0084 
. 0080 
.0076 
. 0069 
. 0065 . 0064 
.0061 0060 
.0057 0057 
0076 .0076 
.0092 0091 
.O101 0100 


0.3220 0.3221 


.O101 
. 0090 
OO83 
.0079 
0075 
.0068 


0108 
0099 
0093 
0090 
OO87 
0079 
0076 
0077 
0082 
0097 
O1L10 
O121 


0.3219 


showing comparison of observed 
Horton and Rohwer formulas. 
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10 


F- Monthly Mean Air Temperature 


E - For Coefficient II 
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E> Evaporation in Inches per Thirty-Day Month 
Note: Read E iin tenths of an inch for temperatures below 32 deg. 


FIG. 2—ALIGNMENT CHART ffor the solution of Meyer’s evaporation formula 
applicable for use with coefficients of both 11 and 15. 


C€ = 15 for small, shallow ponds and 
for moisture on grass, leaves, etc. 
When 


computing evaporation from 


larger or deeper bodies of water, 


/” = maximum vapor pressure in inches 
mercury corresponding to water 
temperature instead of air tem- 
perature. 
actual pressure of vapor in air 
about 30 ft. above water surface. 

A coefficient of 11 in this formula 
s applicable to lakes and reservoirs. 
Che selection of this coefficient for 
evaporation from large lakes of mod- 
erate depth is based largely on the 
senior author’s experience during re- 
cent years in computing losses from 
lakes in comparison with observed in- 
flow and outflow records. Lake Tra- 
verse, on the western border of 
Minnesota, and Red Lake, in the north- 
ern part of the state, are typical 
examples. 

No water temperatures were avai!- 
able, so an assumed water temperature 
of 2 deg. lower in April, 1 deg. lower 
in May, and 1 deg. higher in both Sep- 
tember and October, than the air tem- 
perature observed by the Weather 
Bureau at the nearest stations to the 
windward side of these bodies of water 


was used in determining the maximum 
vapor pressure for the formula. 

At least three-fourths of the inflow 
into Lake Traverse comes from one 
large tributary, for which continuous 
records are available. The outflow 
from the lake is also measured. The 
last heavy inflow occurred in 1921-1922. 
The entire outflow from 1923 to 1930 
represented only 2 ft. in depth on the 
lake. No outflow whatever occurred 
between 1931 and 1934. The lake has 
a normal area of about 25 sq. mi. It 
was completely dry in November, 1934. 
During 1935 it recovered slightly. 
Evaporation computed by means of the 
Meyer formula, using a coefficient of 
11, checks satisfactorily with the avail- 
able inflow and outflow data for the 
period. 

Red Lake has a normal area of 434 
sq. mi. and the tributary drainage area 
is 1950 sq. mi. Computed evaporation 
and transpiration from the land area 
and computed evaporation from the 
water area check satisfactorily with the 
observed rainfall, inflow, and outflow 
over the period from May 1, 1929, to 
Sept. 30, 1934. During this period the 
lake fell 4.35 ft., of which the outflow 
represented 1.15 ft. The computed pre- 
cipitation minus losses for this period, 


assuming no change in grow 
amounts to 4.22 in. on the lar 
equivalent to 1.22 ft. on the la! 
Subtracting this runoff from t! 
puted excess of evaporation oy 
cipitation on the lake (5.07 ft. 
3.85 ft. computed loss as against 
observed loss. This represents ; 
of only 0.32 in. per year in the c 
losses from the tributary draina, 
or 1.5 in. per year error in the c 
evaporation loss from the lake 
check is probably fully as accu 
the basic data. 


Check on observations 


The best test of any evay 
formula is its application to ol 
hourly data, and the best data 
kind which have come to the ; 
attention are the observations { 
12 and 13, 1910, at Davis, Calif. 
oration from Irrigated Soils, 
248, U.S. Dept. Agric., 1912, 
During the period of observation 
temperature varied from less t 
deg. to more than 90 deg., the : 
humidity varied from less than 
cent to more than 80 per cent, a: 
wind velocity varied from 3 
m.p.h. 

The evaporation tank used at 


was 22 in. in diameter, 28 in. deep, set 
in the soil, and the upper half was sur- 


rounded by a water jacket. This result 


in much lower rates of evaporatior 


than those from exposed evaporat 
pans. Because the water tempx 
averaged over 8 deg. higher tha: 
air temperature, and because th 
mean temperature based on hour! 
servations differs from the mean 


maximum and minimum temperature 


for the day, and because true meat 
tive humidity differs from the m« 
morning and evening observatio: 
coefficient C = 11 must be redu 
9.13 + (30x24) in order to mak 
hourly evaporation computed 
Meyer formula check the obs 
hourly evaporation. 


Correlation with other data 


In order to make the evaporat 
Davis, computed according t 
Rohwer formula, check the ob 
hourly evaporation, it is necessat 
only to divide the observed 


velocity by 2.5 to reduce it to equivalen 


ground wind velocity used 
Rohwer formula, but to reduc: 


numerical coefficient one-third. Whe: 
the Rohwer formula 


thus modified, 
becomes: 


_ (0.295 + 0.031W) (V — v) 
a 


and the Meyer formula for hourly evaj 
oration becomes: 


(0.304 + 0.0304W) (V - 


24 
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ton formula for daily evapora 


E = 04 (¥V—v) 


a ey 2. OW 
w, = wind velocity at ground 
level 


Computing the hourly evaporation by 
Horton’s formula after re- 
ducing the observed wind velocity 
(assumed to have been taken at 30 
‘t, above the ground level) to the 
equivalent ground wind used in this 
formula, requires the application of a 
coeficient of 0.269 ~— 24 instead of 
0.4 24 as given. For wind veloci- 
ties of about 8 m.p.h., the Horton 
formula gives about the same results 
as the Meyer and Rohwer formulas. 
For wind velocities more than 10 m.p.h. 
the Horton formula gives up to 20 
per cent less hourly exaporation than 
observed at Davis; for velocities less 
than 6 m.p.h. it gives up to 20 per 
cent greater evaporation than observed. 
From a_ theoretical viewpoint, the 
Horton formula is the most logical one 
yet devised. It does not use the 
straight-line variation in wind effect em- 
ployed in both the Meyer and the 
Rohwer formulas, which obviously does 
not apply to excessively high winds. 
Nevertheless, within the ordinary range 
of wind velocities, the Horton formula 
does not appear to give as good results, 
at least when checked against the Davis 
records, as the other two formulas. 

Rohwer includes an altitude factor 
in his formula. For a drop in barom- 
eter from 28 in. to 18 in., he shows 
an increase of 18.5 per cent in evapora- 
tion. However, if, from seventy ob- 
servations by Rohwer nine are omitted 
(namely two for Imperial, Calif. El.— 
68 ft.; one for Ft. Calhoun, Neb., EI. 
1,160; two for Logan, Utah, El. 4,778; 
one for Lake Tahoe, El. 6,300; one 
for Victor, Colo., El. 10,089; and two 
for Pikes Peak, Colo., El. 14,109) be- 
cause on those days the records differed 
radically from the average for the 
period, due either to considerable rain- 
fall or to excessive wind velocity, then 
the increase in evaporation shown by 
Rohwer’s observations for a drop in 
barometric pressure from 28 in. to 18 
in. is only about 10 per cent. 

According to Horton’s conclusions, 
the evaporation coefficient varies with 
altitude even more rapidly than the 
variation given by Rohwer. 

In the table on p. 481 is given a com- 
parison of the hourly evaporation as ob- 
served and as computed by the three 
formulas referred to, after correcting 
the coefficients as indicated to give the 
Same total evaporation for the day. It 
shows that the Meyer and Rohwer for- 
mulas give practically identical results 
which check the observed values very 
closely. The same information is shown 
graphically in Fig. 1. 


meatis of 
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In ENR Aug. 6, 1936, the junior 
author published an alignment chart 
ior the graphical solution of Meyer’s 
evaporation formula, 

E 1I5(V —v) (1 + W/10) 

A new chart (Fig. 2) has been con- 
structed to include the recent develop- 
ments presented above. This chart not 
only solves the original formula but 
also the new one applicable to lakes 
and reservoirs, namely 

E=11(V —v) (1 + W/10). 

A few examples will point out the 
simplicity of the new chart: 

Example 1. W = 10 m.p.h., H = 40 
per cent, F = 70 deg. Connect points 
40 and 70. Then locate the intersection 










of this line with the diagonal. 
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= 
*) 





Connect 
this point with 10 on the HW’ scale and 
read 13.15 in on the E scale. 

Example 2. W = 10 m.p.h., H = 40 
per cent, F 13 deg. Proceed as in 
Example 1 but read 1.315 in. on the J 
scale. 

These are examples which would ap 
ply to evaporation of water from small 
ponds and for moisture on grass, leaves, 
etc. The following example applies to 
large lakes of moderate depth: 

Example 3. W = 10 m.p.h., H = 40 
per cent, F = 70 deg. Proceed as in 
Example 1 and read 9.60 in. on the E 
scale. Note that this reading is on the 
upper side of the E scale. 


Municipal Pay Checks Getting Back to Normal 


Salaries for municipal employees are 
on the way to complete “comeback.” A 
recent survey by the Municipal Finance 
Officers’ Association shows that city 
workers in a number of places are re- 
ceiving monthly pay envelopes of pro- 
portions reminiscent of pre-depression 
days. Springfield, Fitchburg and Law- 
rence, Mass. and New Rochelle, N. Y. 
reported full restoration of salaries dur- 
ing the first month of 1937. Dallas, Tex. 
restored 50 per cent. Baltimore and 
New York City have provided for com- 
plete restorations later this year. Cin- 
cinnati and Los Angeles, Spokane and 
LaCrosse, Wis., are among the cities 
that restored salary levels late in 1936. 


Return began in 1934 


Salary replacements are not entirely 
a current phenomenon, Carl Chatters, 
executive director of the M.F.O.A., ex- 
plains. There has been a gentle move- 
ment since 1934 to restore pay cuts. By 
the end of that year, it was stated, half 
of the larger American cities had rein- 
stated salaries in whole or in part. Bos- 
ton, Philadelphia, St. Louis, Denver, 
Fresno, Pensacola and Savannah were 
among the cities that made the increases 
before 1935. In January, 1935, Erie, 
Pa., restored in full a 10 per cent cut 
that had been in effect for two years; 
the city of Danville, Va., did likewise. 
Early in the same year 18 Michigan 
cities provided for general increases in 
salaries ranging from 5 to 20 per cent. 
San Francisco, Milwaukee, Newark, 
Nashville, Syracuse, Jacksonville, Tam- 
pa, Sacramento, Allentown, Peoria, 
Evansville, and others followed the move 
during the year. 

Among cities which increased em- 
ployees’ pay in 1936 were Kalamazoo, 
Lansing and Saginaw, Mich. Ann 
Arbor, Mich. recently restored 5 per 
cent of an 11% per cent cut. A study of 
twenty of the larger cities of Oregon in 





September, 1936 indicated that one had 
a salary scale higher than in 1929; four 
had never made any general reduction, 
nine had made restorations in whole or 
in part, and only six had failed to place 
salaries on the upward trend. 

There were few cities which did not 
make some salary cuts during the years 
just following 1930. In April 1934, a 
survey made by the International City 
Managers’ Association showed that 201 
cities out of 210 reporting had reduced 
salaries an average of 17 per cent. 
Cities that made no move to economize 
by pay cuts during the depression in- 
cluded Albany and Troy, N. Y., Miami, 
Fla., Wilmington, Del., Council Bluffs, 
Ia., Newark and Springfield, O., Read- 
ing, Wilkes-Barre and York, Pa., 
Quincy, Mass., San Jose and Santa 
Monica, Calif., and also Kansas City, 
Kans. 

In many cases restorations have beer 
piecemeal over a period of time. Balti- 
more, where employees will receive full 
pay-checks sometime during 1937, made 
a partial restoration in 1934. By 1935 
and 1936, the city had reduced the salary 
contributions exacted to 3 per cent for 
salaries from $1,500 to $2,100 and 6 per 
cent over $2,100. During the emergency 
period the salary reductions in Balti- 
more amounted to over $5,000,000. 

Justification for increased salaries is 
found in the price indices of the United 
States Bureau of Foreign and Domestic 
Commerce, says the Municipal Finance 
News Letter. The combined index of 
the cost of living increased from 71.7 
per cent (1923-100%) in April, 1933, to 
85.5 per cent in October, 1936. This 
was an increase of nearly one-fourth. 
The index of retail food prices has risen 
during the same period from 59.9 to 
82.9 per cent, or about 40 per cent. The 
news letter recalls that in April, 1935, 
the Congress of the United States 
raised all federal salaries back to normal 
by abolishing the last 5 per cent cut. 
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Experience with Light Aggregate 


In Concrete Construction 


Material of five classifications added to cement on Fullerton school 


building—Capacity for absorbing moisture a factor in ultimate 


weight—Kiln operation important 


By Ralph S. McLean 
Civil Engineer, 
Brea, Calif 


IGHT - WEIGHT AGGREGATE 
was used exclusively, except 
for foundation piles, in the 

two-story Commerce Building recently 
consrtucted on the new campus of the 
Junior College in Fullerton, Calif. 
During the job there was constant 
observation and frequent tests of the 
1600 cud. of concrete, which 
weighed only 115 lb. per cu.ft. by reason 
of the light-weight aggregate used. The 
author made notes on conditions and 
methods which he believes will be use- 
ful on other jobs; the following sum- 
mary of results is presented to record 
essential findings in the matter of ab- 
sorption, methods of testing and placing 
the light materials, together with the 
author’s conclusions. 

Light-weight aggregate was chosen 
because foundation conditions are poor 
and it was desired to lighten the dead 
load as much as possible. The light 
aggregate, supplied by a manufacturer 
whose plant was about 40 mi. from the 
job, was made from a low-grade dia- 
tomaceous earth containing a_ small 
amount of clay. This aggregate was 
used for the entire structure except in 
the cast-in-place concrete piles. The 
process was to first crush the raw ma- 
terial, spray it with oil and then burn 
it in a kiln at a temperature just below 
that at which clinker would be formed, 
i.e., at about 2,100 deg. F. The oil 
spray had two functions: some of the 
oil was absorbed and helped to expand 
the material as it burned; some of it 
remained on the surface where it helped 
to harden the surface and assisted in 
the burning. The burning removed 
organic material at the same time that 
it expanded and hardened the aggre- 
gate. After burning, the product was 
screened into three grades: sand (every- 
thing passing a No. 4 screen); pea 
gravel (from No. 8 to j-in. screens) ; 
and coarse aggregate (the reject from 
the g-in. screen). 

The product has a reddish brown 
color and for the most part the sur- 
faces are rounded much like natural 
gravel. As delivered to the job the 
loose aggregate weighed about 40 Ib. 
per cu.ft. and was porous enough to 
absorb 30 per cent of its own weight 
in water. The greater part of this ab- 
sorption occurred quickly, 
the curve in Fig. 1. 


as shown by 


It was found desirable to have the 
aggregate thoroughly saturated as it 
entered the concrete mixer. This was 
accomplished by spraying material in 
the storage bins until water trickled 
through at the bottom. On delivery at 
the job the aggregate was dumped in 
open piles, which were sprinkled the 











0 10 20 30 40 50 
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FIG. 1—ABSORPTION RATE of 
coarse light-weight aggregate is very 
rapid up to the 30 per cent point. 


day before the aggregate was to be 
used. This program allowed excess 
water to drain off, leaving the material 
with a dry surface. 

Although the mix was designed on 
a volume basis, for convenience in pro- 
portioning the measurement of mixer 
charges was by weight. Variations in 
unit weight and specific gravity there- 
fore were important because they af- 
fected the final weight and the yield 
of the concrete. To check these prop- 
erties samples were dried over night 
in an oven and the loss in weight 
taken to represent the water absorbed. 
The sample then was saturated by plac- 
ing it in a wire screen cage suspended 
in water from a sensitive balance. The 
weight as indicated on this scale was 
recorded at intervals. After remaining 
immersed over night the sample was 
removed and the surface of the aggre- 
gate was dried off. The volume of the 
sample then was found by displace- 
ment in water and the specific gravity 
determined. For the sample whose ab- 
sorption rate is shown in Fig. 1, the 
total absorption was 37 per cent, che 
specific gravity of the dry material 
1.28, and that of the saturated material 
1.67. These figures varied somewhat 
with the source of the raw material 
and the conditions under which it was 
burned 

Grading of the aggregate was by 
methods commonly used for natural 
gravel. Sieve analyses are plotted in 





Fig. 2. On recommendation of the «est. 
ing laboratory employed to sup: 
proportioning, seven sacks of c 


per cubic yard of concrete was spe. fied 
to gain workability. Laboratory 5 
indicated that in order to obtain the 
desired strength a considerable ani .yn; 
of fine material would have to be a \ded 


to the artificially made ingredients. 
was accomplished by making up a 
posite fine material in which the jo. 
portions were 20 per cent silt, 40) per 
cent natural sand and 40 per cent 

weight sand. A more comprehe: 
statement of ingredients used in 
mix finally developed on the bas 
tests made as the work progress¢ 
that the contents were in volun 
proportions as follows: cement, 1; 
0.39; natural sand, 0.78; light-w: 
sand, 0.78; light-weight pea 
0.56; light-weight 
1.69. 

The weight of concrete as it 
the mixer was specified to be not 
than 115 Ib. per cu. ft. At first 
weight was checked only by weighing 
the test cylinders. However, cylin 
made from the first six or seven pours 
ranged from 109 to 115 Ib. per cuit 
Thereafter the source of the raw ma 
terial was changed and the burning 
process was revised. Tests then showed 
weights as high as 119 Ib. per cuit 
Investigation showed that the cause was 
material not thoroughly burned. This 
lot of aggregate was rejected and there- 
after more rigid inspection was main- 
tained both by the manufacturer and 
by the district authorities with  satis- 
factory results. 

To determine whether the aggregate 
was properly burned, samples were 
selected and individual pieces were 
broken with a hammer. If the inside 
did not feel hard and gritty under a 
knife blade, the material was consid- 
ered improperly burned. Material prop- 
erly burned at 2,100 deg. F., just below 
fusion, showed only a small percentage 
of soft pieces. During the latter part 
of the work the aggregate was weighed 
occasionally during the pour and 
scales measuring batches into the mixer 
were adjusted correspondingly to main- 
tain proper volumetric proportions. 
Thus the weight was kept within the 
specified limit and a seven-sack mix 
was maintained. 


gr 
; 


coarse aggre; 


A very beneficial effect on the curing 
of the concrete is expected from the 
considerable quantity of absorbed water 
in the light aggregate. For the sa: 
reason it is believed that with age the 
weight of the concrete will decrease 
to perhaps 110 or even 108 Ib. per 
cu.ft. A small specimen (3x4x12 in.) 
in a period of 4 months decreased in 
weight from 110 Ib. to 106.2 Ib. per 
cu. ft. 

The objective was to maintain a 
slump of about 5 in. and to this end 
64 gal. of water was used per sack 
cement. Tests were made as the cor 
crete was delivered and the water was 
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FIG. 2—SCREEN ANALYSIS plotted to show proportions in the several sizes of 
aggregate used, 


varied when the slump departed from 
5 in. 

The compression tests are plotted 
in Fig. 3. A small amount of natural- 
aggregate concrete was used in the 
piling; compression tests for this mix 
are shown for comparison. The natural 
aggregate contained about 54 sacks of 
cement per cu.yd., the proportions were 

:2:4, concrete was made in the same 
mixer and in all respects was handled 
in the same way as was the light- 
weight aggregate. 

Workability of the light-weight con- 


£ 6000 Natural Aggregate 
S Concrete 

‘ Me 
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= 4000 
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ive 


Compress 


In addition 
bars, 


there were vertical 4-in. 
24 in. on center; 4-in. horizontal 
bars in each face and §-in. diagonal 
bars in two directions. In spite of this 
quantity of reinforcing, when forms 
were stripped almost no rock pockets 
were found. The exterior walls, which 
were cast against rough lumber and 
were finished with a brush coat after 


stripping, present a very pleasing ap- 
pearance. 

The concrete was placed in the walls 
through tremies and an internal vibra- 
The vibrator caused the 


tor was used. 





Lightweight Concrete 








FIG. 3—STRENGTH AND SLUMP tests recording comparative value for natural 
and light-weight aggregates. 


‘rete was all that could be desired. 
Exterior walls of the building had been 
lesigned for continuity with 35-ft. joist 
ns. Vertical steel was provided in 
each face of the 10-in. walls, and much 

it was 4-in. bars spaced 4 in. apart. 





concrete to flow freely but there was 
no segregation of the aggregate. Joists 
and slabs also were vibrated. 

Since both natural and light-weight 
aggregates were used on the same job, 


it is possible to compare costs. For 


vo 
ss 





ma- 
cement 

light 
sacks of 


the natural-aggregate concrete the 
terials, including 5.55 sacks of 

per cu.yd., cost $5.89; for the 
weight concrete, containing 7 


cement per cu.yd. the corresponding 
cost was $9. One extra man at the 
mixer was required with the light- 


weight aggregate because one 
gredient (sand) was used. It 
sumed that silt I 


more in- 
Was as- 
would be used with a 
natural-aggregate concrete. 
tractor stated that in his opinion the 
difference in the weight of the 
types of concrete did not warrant figu: 
ing any reduction of cost in form ma- 
terial and shoring for light aggregate 
Apparently, there was no sav 
labor on wheeling the material the 
forms, although its ease of placing 
may have somewhat decreased the labor 
cost in that operation. Except that 
the modulus of elasticity for the light 
weight aggregate was set at 1,500,000, 
the design factors were assumed the 
same as those for 
concrete. 

Light-weight concrete of this type has 
excellent workability, and a_ properly 
designed mix will flow without segre 
gation into very congested members, 
particularly when vibrated. Careful in- 
spection of the material during burning 
is very important, and occasional tests 
should be made in the field to insure 
that the desired unit weight, yield, and 
strength are obtained. Strengths of 
2,000 Ib. per sq.in. or possibly 3,000 Ib. 
per sq.in. can be obtained consistently, 
but require the use of a greater amount 
of cement than is necessary for nat- 
ural-aggregate concrete. Where the 
saving in weight is of sufficient im 
portance to justify the expense of the 
extra cement and of the light-weight 
aggregate, and where design strengths 
of 2,000 lb. per sq.in. are used, light- 
weight concrete may well be utilized. 

Plans for the building were prepared 
in the office of the school plant super- 
intendent, E. A. Ames, by the resident 
architect, Harry K. Vaughn. H. C 
Clar was the structural designer and 
the writer was engineer for the school 
during construction. The contract was 
held by Tohn Strona & Son, of Pomona, 
Calif. 
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Engineer Shortage in Scotland 


A shortage of younger engineers in 
Scotland is causing intense competition 
among municipalities and private firms 
for their services. The situation is par 
ticularly marked in the case of engineers 
for sewage and drainage works, of 
which a large number are being built bv 
municipalities because of the generous 
government grants being made. The 
Lanarkshire County Council has been 
forced to increase its salary ratings for 
engineers, since it is unable to obtain 
men at the salaries now provided. The 
average salarv being offered to junior 
engineers throughout Scotland is $1,000 


general engineers $1,500 and men of 
greater experience $2,250 
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More Research Planned 
At A.R.E.A. Meeting 


Expansion of research in the field of railway maintenance and construction planned for 
at the 38th annual meeting of the America Railway Engineering Asseciation—Progress 
on current research reported—Problems connected with high-speed trains considered 


HE NEED for research 
into track-structure problems and 
means for meeting the new prob- 

lems introduced by high-speed trains 
were among the important subjects dis- 
cussed at the 38th annual meeting of 
the American Railway Engineering 
Association held in Chicago, March 16- 
18. Also significant was the 
made by many of the committees in 
outlining a program of work from 
which it is hoped that the work of 
the association’s committees can be 
more closely coordinated and carried 
forward in more orderly fashion than 
has been possible in the past. In this 
connection, P. B. Motley, engineer of 
bridges, Canadian Pacific Ry., put up 
to the board of directors the question 
of whether the present committee 
set-up is not resulting in unnecessary 
confusion and conflict between the com- 
mittees. Mr. Motley pointed out that 
the association now has three standing 
committees all concerned with bridges, 
t.e., the committees on wood bridges 
and trestles, iron and steel structures, 
and masonry, and it also has a special 
committee on impact, a subject that is 
of concern to all three committees. He 
expressed the belief that it would be 
better to have one committee on bridges 
with subcommittees on the several types 
of structures. 


more 


progress 


Research 


At the opening session (ENR, March 
25, p. 460), A. R. Wilson, president, 
took research as the subject of his 
address, emphasizing the need for much 
more research in the field of railway 
maintenance and construction. Mr. 
Wilson was followed by J. M. Symes, 
vice-president, Association of American 
Railroads, who stated that the A.A.R. 
is making plans for expansion of its 
research program, a program that will 
include continuation and expansion of 
the research of the A.R.E.A. Subse- 
quently, Prof. H. F. Moore of the 
University of Illinois under whose di- 
rection the joint rail studies of the 
A.A.R. and the rail manufacturers have 
been conducted during the past few 
years, reported that the contract with 
the University of Illinois has been 
extended two years and that $50,000 


would be expended each year, half to 
be contributed by the A.A.R. and half 
by the steel companies. New studies to 
be conducted include both field and 
laboratory research on the continuous 
welding of rails and field tests on joint 
bars. 

Reporting on the rail research work 
of the past year, Professor Moore 
stated that field tests were conducted 
on 110 Ib. rails on a section of well 
maintained single track on the Santa 
Fe and on a ballasted deck bridge. The 
tests show that hard spots in track 
contribute to the development of high 
wheel loads, (which are recognized as 
contributing factors in the development 
of transverse fissures) but that nothing 
yet can be deduced as to the relation- 
ship between the stiff tracks on bridges 
and the development of fissures. 

On the matter of acceptance tests 
for rail, which has been the subject of 
continued laboratory studies, Professor 
Moore stated that efforts to develop a 
non-destructive test have been encourag- 
ing although the acoustic-electric test 
device reported on last year has given 
disappointing results. Of the destruc- 
tive tests, the committee favors the 
bend test over the drop test now in 
general use, as it gives all values that 
can be obtained from the latter plus 
strength values. The studies have 
shown that the speed of application of 
the load is not significant, as had been 
assumed by those who favor the drop 
test. 

The research committee has been 
studying the five principal methods now 
used in end hardening of rails and has 
found that not only is the strength 
improved but also toughness and ductil- 
ity. This, Professor Moore pointed 
out, indicates the possibilities for im- 
proving both the strength and ductility 
of the entire rails by properly controlled 
heat treatment. The study of controlled 
cooled rails is to be begun at once at 
the Birmingham plant of the Tennes- 
see Coal & Iron & Railroad Co., a 
subsidiary of the U. S. Steel Corpora- 
tion. 

Heating sound rail in hydrogen, Pro- 
fessor Moore said, had been found to 
produce shatter cracks (accepted as the 
source of transverse fissures) but the 
tests do not show that hydrogen is the 


only factor required to produce 
cracks. 

Prot. A. N. Talbot reported tha 
special committee on stresses in 
has continued its studies of the 
stretches of welded rail on the 
ware & Hudson R.R., begun in 
and that in August last it had wm 
taken a study of a stretch one milk 
on the Bessemer & Lake Erie 
The purpose of these tests is to | 
something of the magnitude of 
developed in the rail and to study 
anchoring effect of ties and_ bal 
Little change in length of rail is f 
for varying temperatures except 
about seven rail lengths at each end 
In the intermediate section, temperatur: 
changes produce stresses ranging 
8,000 to 12,000 lb. per sq.in. Dr 
bot pointed out that this stress 
addition to that resulting from wl! 
loads, and that very high concentra: 
could result from poor tracks or ft 
defective rolling stock. He stated 
a break in one of the D. & H. sections 
of welded track had resulted in an 
movement of 14 to 2 in. 

The committee on track included 
its report a study of a mile-long sect 
of welded rail on the Bessemer & Lak 
Erie on which 131-lb. RE rails 
GEO tie plates and fastenings 
used. Permanent monuments have been 
set up for accurate check of rail mov 
ment and provisions have been made 
for attaching strain gages to determin 
stresses in rails. The rail committee 
reported that it is making plans 
studies of various types of welded 
joints (gas, Thermit, and flash weld 
The tests will be carried on in labo: 
tories with the cooperation of the n 
ufacturers of welding equipment. 


Rail joint tests 


Dr. Talbot stated that plans for tests 
on rail joints in high-speed track are 
being perfected and that the electro- 
magnetic strain gages used in the Penn- 
sylvania tests are to be used. He stated 
that an instrument to measure track 
depression has been devised and will 
be put into use in these tests. The 
strain gage used in the Pennsylvania 
tests was on display at the Genera! 
Electric Co.’s booth at the railway sho. 









rail committee also reported on 
ests on joint bars, stating that 
will be made both on = 112-Ib. 
131-Ib. RE rails. The latter will 
ide on the Pennsylvania R.R. and 
former on the Santa Fe. It is 
sed to include mile-long test sec- 

of track each equipped with one 
even types of joints for 112-lb. 
ind twelve types for the 131-Ib. 
All the rails are to be of the 
olled-cooled type and all the rail 

on one rail of the track will be 
hardened. An expenditure of $10,- 

44) on this work has been authorized. 


Use of long rails 


lhe rail committee submitted a re- 
on the use of rail lengths in ex- 


cess of 39 ft., including a survey of 
European practice. Both the Lehigh 
Valley and the C.B.&Q. have had ten 
les of 66-ft. rails in service for sev- 
eral years. Present mill practice is to 
three 39-ft. rails at one time, 
hence limiting the length to a maximum 

117 ft. without requiring rebuilding 

the rolling mills. No conclusions 
were reported on the advantages of 
these long rails as compared with the 
use of 39-ft. rails other than the state- 
ment that the Lehigh Valley found the 
cost of laying its 66-ft. rails to be 
somewhat less than the cost of laying 
shorter rails. 

\nnual rail-failure statistics pre- 
pared by the rail committee, show that 
for rails in five-year service, up to 
the end of 1935 the rails rolled in 1930 
averaged 60 failures per 100 miles of 
track in 1935, a decrease of 61.2 from 
those of the 1929 rails in 1934 (121.2). 
Transverse fissures during 1935 totaled 
12,364, as against 9,820 in 1934, but 
of this high total 60.6 per cent were 
discovered before actual breakage. 
During the period 1929-1935, inclusive, 
there was a total of 56,247 transverse 
fissures, of which 41.9 per cent were 
detected before failure. The A.A.R. 
detector car has tested a grand total of 
40,100 miles of track, with a steady 
increase in the number of transverse 
fissures detected per mile of track 
tested. 


New rail section 


In 1933 the association adopted the 
112-lb. RE rail section and the section 
mmediately went into quite general 
use. Within two years several roads 
reported considerably more flow of 
metal and beading on the gage side of 
the head of the new section with its 
/4-in. top radius than was the case 
with the previous 110-lb. RE section 
with its 14-in. top radius. As a result, 
the rail committee began a study of 
the new rail and found, first, that it 
vas difficult for the mills to control the 
rolling of the rail to obtain the specified 
‘-in. radius for the top and that in 
nany instances the radius was from 
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14 to 16 in. instead of 24 and, second, 
when the 24-in. radius was obtained, 
the cold rolling of the wheels resulted 
of metal and cor- 
As a result, the commit- 
tee presented a new rail section to the 


in a cross-wise flow 
ner beading. 
association for its approval. The sec- 
tion as approved is shown in the ac- 
companying drawing. 

C. W. Baldridge of the Sante Fe 
took exception to the commuttee’s ex- 
planation of why flow and_ beading 
occurred on the head of the new rail, 
stating that his studies show that the 
radius generally was around 12 in. in- 
stead of 24 and that the real explanation 





NEW SECTION for 


112-lb. rail. 


of the flow of metal is found in the 
fact that the adzing machines are not 
properly adjusted when preparing track 
for the new rail with the result that 
the rail stands vertical instead of being 
canted, as required under the A.R.E.A. 
specifications. He stated that the 
sharper curve will result in greater 
concentration of pressure and will pro- 
duce higher internal stress. In reply 
to Mr. Baldridge’s statement, R. T. 
Scholes of the rail committee said that 
his railroad (C.B.&Q.) has used a 
large amount of rail with the new 
section and has found it a definite im- 
provement over the old section. 

The rail committee submitted for 
information of the association a set of 
specifications for the controlled cooling 
of rails with details of the temperatures 
at which rails should be placed in the 
cooling boxes, rate of cooling, ete. 
Rails subjected to controlled cooling 
are to be stamped “CC”. 


Effect of speed on tracks 


An informative report on the effect 
of higher speeds on the labor cost of 
track maintenance was presented to 
the association by the committee on 
economics of railway labor. Its im- 
portance lies in its emphasis on the 
fact that the chief problems of track 





that have come with hig! 
not duc 
higher speeds of the trains built espe 


maintenance 





speeds are primarily to the 


cially for high speed service but are 
due to the speeding up of other pas 
senger and treight services. On this 


. 
point the committee said: “Steam loco 


motives designed especially for high 


speed passenger service with well 
distributed loads 
balance have little 
tracks, 
ard 


speeds. 


and proper counter 
damagit 
certainly not more 


passenger 


lg effect on 
} } 


than stat 


locomotives at l 


ordinary 
When it comes to freight loco 
however, the is dif 


locomotives in freight 


motives, situation 


ferent. Few 


service designed for the 
speeds at which many of them are being 
operated. The result is that they knock 
the track out of line and, in extreme 
bend the rail, thus adding ma 
terially to the labor requirements for 
maintenance. Even where passenger 
locomotives of the usual design are run 
at the higher speeds, their effect is 
noticeable immediately in increased 
labor and track maintenance. Diese! 
power units, which have proper load 
distribution and counterbalancing, and 
light-weight passenger cars, when 
operated at high speeds, are no more 
destructive to tracks than the usual 
type of passenger locomotives and cars 
when operated at ordinary speeds.” 

The committee stated that the higher 
speeds have brought no fundamental 
change in the form of track construc 
tion, and there is little indication as vet 
that the present design of track is in- 
adequate for maximum speeds at which 
the fast trains are now being operated 
The higher speeds call essentially for 
greater refinements in line and surface 
than can usually be justified for ordi- 
nary speeds. They also call for revi- 
sion of curve practices and they in 
crease the piecemeal destruction of 
tracks which occurs constantly at all 
speeds. Diesel-powered trains are only 
slightly more destructive to track when 
running at maximum speeds than when 
running at moderate speeds, and as 
compared with high-speed freight 
trains their effect is practically neg 
ligible. 


ti lay are 


cases, 


High-speed turnouts 


Evidence of the effect of higher 
speeds on railway design work is found 
in the report of the track committee 
which included standard plans for No. 
18 and No. 20 turnouts. The No. 20 
turnouts are 156 ft. long and have 
39-ft. switch points. 

The railway labor committee sub- 
mitted the second of its reports on the 
analysis of railway operations that 
have had a marked effect in reducing 
labor required in maintenance of way 
work, the report this year having to do 
with the Norfolk & Western Ry. Thi 
Norfolk & Western for many years 
has consistently invested a_ liberal 
share of its earnings in such improve- 
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ments. The outstanding value of the 
study, the committee states, is to em- 
phasize the fact that the Norfolk & 
Western policy of betterment not only 
made possible a reducion of man-hours 
employed in maintenance work prior 
to the beginning of the depression, but 
also permitted a reduction of mainte- 
nance labor during the lean years that 
was proportionately greater than re- 
duction in revenues, and this was ac- 
complished without any lowering of its 
standards of maintenance. 

New information on the use of power 
equipment in track maintenance was 
presented by the committee on main- 
tenance of way work equipment. In- 
cluded were reports on the use of 
electric tie tampers and on the adapta- 
bility of crawler-type tractors to main- 
tenance work, also a long report on 
machines for laying rail and_ their 
auxiliary equipment. 


Specification for the manual 


Specifications for cast iron culvert 
pipe were submitted by the roadway 
committee for inclusion in the manual. 

he committee states that the specifi- 
cations now in the manual depart so 
much from those generally used as to 
make their application increase the cost 
of culvert pipes greatly. Last year the 
committee proposed that the specifica- 
tion in the manual be withdrawn and 
that the society adopt the same specifi- 
cations as had been adopted tentatively 
by the A.S.T.M. It now proposes that 
A.S.T.M. specification A142-35T be 
included in the manual. This recom- 
mendation was approved after some 
discussion of whether or not the asso- 
ciation should print A.S.T.M. specifi- 
cations in its manual or whether it 
should include only a_ reference to 
where the A.S.T.M. specification could 
be found. General opinion seemed to 
be that the specifications should be 
printed in the manual with.a_ clear 
indication that they are A.S.T.M. 
standards. 

The ballast committee submitted new 
specifications for stone ballast and a 
proposed method for abrasion tests on 
coarse aggregate by the use of the 
Los Angeles testing machine (ENR, 
March 7, 1935, p. 350), a device which 
the committee states is gaining in pop- 
ularity for determining abrasive re- 
sistance of crushed stone, slag and 
gravel and will probably replace the 
Deval test. 

An interesting feature of the road- 
way committee report was a summary 
»f experience with the use of concrete 
slabs for roadwav purposes both in 
tunnels and on soft ground. Installa- 
tions of such slabs during the past 28 
vears were listed with comments as to 
the condition of each. 

Last vear the 


committee on wood 
bridges and trestles submitted for dis 


cussion a design for a ballasted deck 
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trestle for E-72 loading. No adverse 
criticism having been received during 
the year, the committee this year sub- 
mitted the design for inclusion in the 
manual as recommended practice. At 
Leffler, 
bridge engineer of the New York Cen- 
tral, objected to the design in that four 
of the six piles or posts in each bent 
are battered. He holds that only one 
batter pile at each side is needed and 
that the use of vertical piles for the 
remainder of the bent results in econ- 
omy in design and construction. Mr. 
Leffler added that there is need for a 
study of the mechanics of trestles. 
Despite his objection, the design was 
adopted. 


the meeting this year B. R. 


Treated timber trestles 


The committee also submitted for 
consideration an open deck pile trestle 
design in which special attention has 
been given to the use of treated timber 
by minimizing the amount of field cut- 
ting that is necessary in assembling the 
trestle. 

The committee on wood bridges and 
trestles has compiled a bibliography on 
the bearing power of piles to supple- 
ment the one published in Proceedings 
of the American Society of Civil En- 
gineers for August, 1931. Copies may 
be obtained from the association head- 
quarters as soon as the bibliography 
has been mimeographed. 


Steel structures 


A statement on the application of 
fusion welding to steel structures was 
submitted to the association for its 
information by the committee on iron 
and steel structures, its purpose being 
to inform those considering the use of 
welding as to the essentials of success- 
ful use of the process. G. A. Hag- 
gander, chairman of the committee, 
stated that it has asked for funds to 
study the relation of welding to steel 
structures such as railway bridges in 
which a reversal of stresses may be 
high. 

The committee on impact reported 
that it had done no field work during 
1936 but that it had reviewed the work 
in progress on the Pennsylvania R.R. 
with a view to arranging a plan of field 
work. Instruments originally installed 
in 1935 on the Pennsylvania work were 
improved for the 1936 program, and 
since that time another type of instru- 
ment has been developed in work on 
another railroad which appears to have 
desirable qualities. Design and manu- 
facture of equipment such as would 
be required for an adequate program 
f tests would require about five 
months and the cost of the program 
would be such as to require it to be 
financed by a special appropriation and 
carried out under the supervision of 


the director of research of the A.A.R 


The committee recommended that 
an appropriation be made. 

Meyer Hirschthal, concrete engi 
D. L. & W., objected to the fact 
the program of work as laid dow 
the impact committee covers only 
structures. Mr. Hirschthal called 
tention to the fact that the orog 
resolution under which the special 
mittee on impact was set up called 
the study of impact not only on 
structures but on structures of con 
and of timber. 

Specifications for rigid-frame 
crete bridges were submitted 
inclusion in the manual by the com: 
tee on masonry and were approved 
that purpose. The committee also 
mitted for the information of the as 
ciation a report on vibratory place: 
of concrete. 

Much time was lost in discussion 
a recommendation of the masonry c 
mittee that A.S.T.M. specifications 
high-early-strength portland cement an 
for standard methods of sampling 
test be printed in a supplement to 
manual. Objection was immediatel: 
raised on the floor to printing supp! 
ments to the manual on the grow 


that the present revision of the manual 


to loose-leaf form was designed 
eliminate the need for supplement 
In the end it was decided to print th 
A.S.T.M. specifications in the manual 
This committee also stirred up mor 
discussion by proposing a set of general 
specifications for soil testing 
foundations. Part of the controversy 
centered around the fact that the study 
of soil mechanics has been assigned 
to the roadway committee rather than 
the masonry committee and part re- 
sulted from statements made from the 
floor by B. R. Leffler to the effect that 
too much faith is being placed in the 
new science of soil mechanics at the 
present time, that it is largely theory 
unsupported by experience. 


Pumped concrete 
The masonry committee submitted 
tentative specifications for placing of 
concrete by pumping. Specifications for 
reinforced brick masonry chimneys and 
for cement-grouted macadam platforms, 
floors and pavements were submitted 
by the committee on buildings and 
approved for inclusion in the manual 


Railway location 


Data on electric locomotives needed 
by engineers studying the location or 
relocation of lines using electric loco 
motives were given by the committee 
on the economics of railway locatior 
These included a comparison of stean 
and electric locomotive performanc 
Information on the comparative ec 
nomic value of steel, treated timber 
and concrete in bridges was submitt 
by the committee on 





economics 
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ves and trestles and the committee 
conomics of railway operation re- 
-d on methods for determining the 

of a moderate change in traffic 
ity on the operating ratio of a 
wav. 


Crossing elimination 


he formal presentation of commit- 
tee reports was suspended temporarily 
Wednesday morning in order that the 

nvention might hear Thomas H. Mac- 
Donald, chief of the Bureau of Public 
Roads, speak on the relation of high- 
way to rail transportation, particularly 
reference to the elimination of 
gt Mr. MacDonald cited 
the crossing elimination provisions of 


with 


ide crossings. 


Emergency Relief Appropriation 
\ct of 1935 as evidence of changed 
attitude on the part of the public 


toward the elimination of grade cross- 
ings. Before the passage of that act, 
legislation had required that the 
railroads bear a large part of the cost 
of crossing elimination, the average 
being about 50 per cent, thus putting a 
serious handicap on the progress of 
that work due to the inability of many 
railroads to finance their share of the 
Previously in 1933, a start had 
been made in financing crossing elimi- 
nation through federal-aid, but it was 
not until the 1935 act that the work was 
put on a scale that promises the elimi- 
nation of the worst crossings within a 
reasonable period. In the 34 years since 
the federal-aid work started 3,146 cross- 
ings either have been eliminated or now 
are in the process of elimination. 
Despite this rapid progress, Mr. 
MacDonald pointed out that it will be 
many years before even all the major 
crossings in the country will be elim- 
inated. This calls for adequate cross- 
ing protection devices for use at all 
crossings that cannot be eliminated 
quickly and it is here, Mr. MacDonald 
stated, that railway and highway engi- 
neers can cooperate to advantage. Mr. 
MacDonald also stated that the two 
groups can cooperate in speeding the 
present survey of highway crossings 
that is being conducted by the Bureau 
of Public Roads. With this survey 
completed, it will be possible to under- 
take an intensive study which should 
result in the elimination of many cross- 
i by either highway or railway 
relocation. : 





cost. 


I 





\nother field in which railway and 
highway men can cooperate said Mr. 
MacDonald, is in soil stabilization 
studies. Highway departments in many 
states and the Bureau of Public Roads 
are now actively engaged in such studies 
and Mr. MacDonald believes that the 
esult will be equally applicable to the 
stabilization of railway embankments. 
\nother study being conducted by the 
bureau is one of bids on grade crossing 
work from which it is hoped to develop 
nformation of value both to the high- 
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way and railway field as to unit cost of 
such work. 

Following Mr. MacDonald’s _ talk, 
the highway committee presented its 
report which included details of a 
suspended type of crossing signs for 


locations where is not practical to 
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place the crossing sign on a post. [Th 


committee also submitted details ot 
reflector type signs for crossings where 
watchmen are off duty or the gates are 
not working during certain hours of 
the night. A statement of requisites 
] 


for automatic gates also was submitted 


$$$ $$$ 


Driving Wakefield Pile Cutofts 


HEETPILING is 
sively at Imperial 
lengthen the 
embankments 


used exten- 
Dam _ to 
pe rcolation slope 
and to prevent 
from seeping through the fine 
silt which underlies the large amount 
of tightly compacted fill required on 
this job. <A total of more than 4,000 
ft. of Wakefield piling is used in two 
lines of training works in connection 
with diversion for canal intakes on the 


under 
water 


Arizona and California sides of the 
Colorado River. 
The accompanying picture shows 


typical construction of the Wakefield 
piling cutoff under the right or lower 
bank of the Gila Valley canal. Each 
tongue-and-groove pile is built up by 
spiking together three 3x12-in. planks 
20 ft. long. These are delivered by 
trucks to the nearest accessible point 
and thence are snaked to within reach 
of the pile driver by a tractor. The 
piling is driven in a trench, along the 
center line of the projected fill. 

To speed placement of the piles on 





the desired alignment a pair of guide 


walers is kept ahead of the driver as 
the work progresses. At their rear 
ends these walers are supported on 


blocks spiked to piling already in place; 
lateral braces to the bank also are put 
in. The forward ends of the walers 
rest on a block in the shallow 
of the trench and are braced laterally 
to the trench sides. 

3ehind the driver the top of the 
sheetpiling is seen to have what appear 
to be notches at regular intervals. These 
result from driving an occasional pile 
about 1 ft. deeper than the others to 
accommodate caps that span the trench 
as supports for the driving rig. The 
caps are moved ahead as the rig ad- 
vances. 

The work is being done under con- 
tract for the U.S. Bureau of Reclama- 
tion. The Merritt-Chapman & Scott 
Corp. is driving all the piling for Im- 
perial Dam under a subcontract from 
Morrison & Knudsen, Utah Const. Co., 
and Winston Bros., general contractors. 


water 


Fig. 1—PILE DRIVING RIG putting down Wakefield sheetpiling at the intake of the 
Gila Valley canal, Imperial Dam. 
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Letters to the 


Flood-Plain Trespassers 


Sir—Your editorial of March 1Ith, 
“The River’s Rights”, 
to which I have given much thought 
and the more I think about it the more 
strongly I feel that flood protection is 
not to be done at the expense of the 
general taxpayer. Its worthwhileness is 
to be measured by the benefits to the 
area protected, and its cost should be 
charged against that area. If a farmer 
feels that river bottoms are more fertile 
and will produce larger crops, he de- 
liberately takes a risk in settling there. 
If a railroad feels that it costs less to 
locate its tracks near the streambeds, 
it takes the risk of flood repairs. 

It has given me a large measure of 
Satisfaction to see someone touch on 
this point of view. Personally I had 
no means of expressing it, but it does 
give me much satisfaction to endorse 
your stand, 


touches a point 


Henry Pact Buscu 


Philadelphia 
March 24, 1937 


Unenforceable Contracts 


Sir—Just how careful engineers must 
be when dealing with public authorities 
is well illustrated in the case of Nuebling 
and Mast, etc., v. Topton Borough. 
323 Pa. 154 (1936). In that case. the 
borough was considering the enlarge- 
ment of its water supply. At a regular 
meeting of the borough council in which 
the entire membership was _ present, 
Neubling and Mast, civil engineers, 
were also present and discussed with 
the members present, the present water 
supply and answered many questions. 
The president of the council then asked 
whether they desired to engage Nuebling 
and Mast as engineers to prepare plans 
and specifications for a new water sup- 
ply. All but one voted yes. 

Plans and specifications were pre- 
pared and on the strength of them, a 
special election was held to ascertain 
whether a loan should be floated to 
pay tor the new water supply system. 
The plans were approved and accepted 
by the council. The engineers then pre- 
sented their bill for preparing the plans 


it 





and specifications. 

The claim which was admitted as 
being fair and reasonable, was not paid 
and thereupon suit was brought. The 
defense was raised that the contract 
was an oral one and did not comply 
with the statutes which provide a formal 
mode of creating municipal contracts. 
The lower court entered a compulsory 
non-suit. Upon appeal, the supreme 
court of Pennsylvania sustained the 
compulsory non-suit, holding that the 
terms of such statutes are mandatory, 
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and a contract which fails to meet the 
requirements prescribed is not entorce- 
able against a municipality. 

The recommendation therefore 1s 
that contracts entered into with public 
authorities should be in writing and 
should comply with the statutes and 
contain all the necessary signatures. 

SAMUEL I, SACKS 


Philadelphia, Pa 
Feb. 15, 1937 


Wrought Iron Adopted 
in Greenhouse 


Sir: Your excellent article on the 
“jewel box” greenhouse in St. Louis, 
Feb. 25 issue, might be supplemented 
by the remark that wrought iron was 
used extensively in the building. Mr. 
Becker felt the need of corrosion-re- 
sisting material not only in the piping 
but also in the window sections, be- 
cause of the tropical or semitropical 
conditions that would obtain in the 
greenhouse. 

To the best of my knowledge this is 
the first greenhouse in which wrought 
iron has been used so extensively, 
though for many years wrought iron 
pipe has been used largely in the steam 
and water piping of such structures. 

G. B. CusHING, 
Pittsburgh, March 3 A. M. Byers Co. 


A.C.I. Building Code 


Sir—In the report of the convention 
of the American Concrete Institute in 
the March 4 issue, where reference 
is made on page 343 to the A.C.I. 
Building Code, it might be inferred 
that the code committee has already 
taken action in the matter of making 
certain changes in its recommendations 
regarding spirally reinforced and tied 
concrete columns. Actually the com- 
mittee only presented a statement relat- 
ing to amendments which it expects to 
propose this spring to the entire mem- 
bership of the institute. These amend- 
ments will relate to Section 709, Chap- 
ter 7, referring to “slabs supported on 
four sides,” and to Chapter 11, relating 
to “reinforced concrete columns.” 

R. R. Zrppropt 
A.C.I. Committee 501, 
Secretary. 


Nev York City 
March 12, 1937. 


The Fourth Dimension 


Sir: Your editorial, “The Fourth 
Dimension”, in Engineering News-Rec- 
‘-d of Feb. 25 is thought- roking 
ord ot Feb. 25 is thought-provoking. 

Nothing is more true than what 
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Emerson said, “An institution 
lengthened shadow of a man.” 
ponder over industrial strife and 
uplift. We try to reason, why? 

We need more men motivated by 
you call the fourth dimension, “t! 
fluence that knits the working bo 
men into true organization.” Si: 
men who appreciate the interdepe: 
of those men who do the work o 
world, and who recognize real equi: 
sharing the results of joint effort. 
is true organization. 

It is heartening that signs are in 
ing which show that America is 01 
march in this direction—to safety 


H. O. Lo 


The National Associati: 
River and Harbor Contr 


New York, N. Y. 
March 3, 1937. 


Electric Conduits and Floors 


Sir: The practice of structural en 
gineering has improved greatly since the 
day when the usual floor construction 
was a tile arch sprung between the 
beams. In those days the beams were 
placed flush bottom and a filling of | 
crete was used to bring the floor to a 
level surface above the top flanges. This 
resulted in a fill with a depth of 4 to 
8 in. 

At that time most of our building 
codes were born. The burning oi a 
great number of so-called “fireprooi” 
buildings caused a very conservative 
reaction on the part of the profess 
and fireproofing restrictions \w 
adopted which became a serious drag 
to the building industry for many yea 
It was also at this time that elect 
wiring codes were written. The c 
crete floor fill offered a convenient place 
for conduits and boxes. These w 
of generous size because the use of ek 
tric energy was something new, 
the skill of the artisans had not |x 
developed to its present standard. 

In the last fifteen years, however, t 
practice of the structural enginee: 
profession has steadily been toward 
lighter and thinner floor. We have n 
reached the point where further pr 
ress in this direction would seem to | 
quire help from our friends in the e! 
trical profession. I know next to no! 
ing about electrical engineering, 
it does seem that a conduit of close 
1 in. diameter is not necessary to ca 
two wires of about 1s in. each. 
size of the conduits usually means t 
there is an effort to get from 2 to 25 
of fill in order that two conduits mis 
cross each other. This results in a la: 
increase in dead weight and _ thickn 
of the floor systems The size of out 
boxes also seems to be excessive. 
know of one recent case of a libra 
bookstack where the floors intended 
be 3 in. thick had to be made 34 in 
order to get sufficient depth for r 
forcement and outlet boxes. 

Of course there are legal restricti 
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the codes which may limit the 
sical dimensions of electrical devices 
the present time. Structural en- 
ers, however, found the same difh- 
y when they set out to improve their 
ndards, but through concerted action 
| the right kind of publicity they have 
je encouraging progress in the direc- 
, of more reasonable building codes. 
ere seems to be little reason why the 
‘trical profession cannot do the same 

ing. 
Monroe AMES 


Structural Engineer, 
Allen, Collens and Willis, Architects 


ston, Mass. 
“h 5, 1937 


2,000-lb. Concrete 


Sir—My attention has been called 
to the editorial published in your issue 
f March 4, 1937, under the title “But 
Why 2,000-lb. Concrete?” As a mem- 
ber of the “Joint Committee” and of 
the sub-committee on ‘“Proportioning, 
Mixing, Curing and Testing Concrete,” 
I feel it proper for me to reply to your 
question. 

The statements in your editorial are, 
apparently, based entirely upon the 
table of concrete strengths at the top 
of Table 8 on page 44 of the Joint 
Committee “Progress Report.” This 
report was distributed by the American 
Concrete Institute last month. In this 
table there is listed a concrete with a 
strength range of from 2,000 to 2,400 
lb. per sq.in. However, the sole pur- 
pose of this table is to guide the de- 
signer in the proper choice of the 
modular ratio, nm. There is nothing in 
the table to indicate that the commit- 
tee recommends the use of 2,000-lb. 
concrete for structural elements which 
are subjected to “frost action and cor- 
rosive water exposure,” as stated in 
your editorial. 

It is pertinent to suggest that the 
progress report of the Joint Committee 
should be read as a whole and that the 
full import of the committee recom- 
mendations can not be obtained by iso- 
lating one statement from its context. 
Reference to Tables 2 and 3 on page 7 
| the report reveals that the commit- 
tee indicates a maximum allowable net 
vater content of 84 gal. per sack of 

‘ment for 2,000-Ib. concrete. Next, 

ference to Table 1 on page 6 of 
he report shows that for a structure 
‘xposed to even the mildest climatic 
ffects the maximum water content is 

gal. per sack, which, on the basis of 
erv conservative values (as indicated 
hv Table 3 of ,the report) should re- 
lt in not less than 2.500-Ib. concrete 

In other words, if the recommenda- 

ns of the committee are followed, 

' 2,000-Ib. concrete to which you ob- 
‘ect would be used only “for concrete 
not exposed to weather” where “no 
xposure hazard is involved.” (see 
Table 3, footnote b, of the committee 
‘port). There is no occasion for alarm 
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in regard to the recommended uses 
for 2,000-lb. concrete. If the maximum 
water contents recommended by the 
committee in Table 1 are used, the 
28-day strength of the poorest con- 
crete exposed to the weather will be 
considerably in excess of 2,000 Ib. 

Concrete with a maximum water con- 
tent of 84 gal. per sack of cement 
corresponds to the class “B” concrete 
of Specification 13Yc of the Bureau of 
Yards and Docks, Navy Department. 
We have had fairly frequent occasion 
to use such concrete. If it is properly 
made and is not exposed to deteriorat- 
ing influences, there is no reason why 
it should not be counted upon to sus- 
tain the stresses recommended by the 
committee. 

I note your statement that “a work- 
ing stress of 800 to 1,000 Ib. per sq.in. 
is allowed on such concrete.” I see 
no statement in the report to indicate 
that a working stress of 1,000 Ib. per 
sq. in. would be permitted on 2,000-Ib. 
concrete. 

BEN MOREELL, 
Commander, (CEC) USN. 


Washington. D. C 
March 17, 1937 


COMMANDER MOREELL is perfectly right in 
maintaining that the Joint Committee re- 
port should be read as a whole. If it is, 
the limitations to the use of 2,000-lb. con- 
crete are found to be clearly stated. But 
2,000-Ib. concrete is not good concrete meas- 
ured by modern standards regardless of the 
service for which it is intended. Although 
it can be used safely and satisfactorily 
under adequate technical supervision it does 
not seem proper that its wide use should 
be encouraged. With respect to working 
stresses, these are recommended as 0.4 of 
the 28-day cylinder strength, which for the 
2,000—2,400 lb. class concrete gives 800 to 
960 lb. per sq. in. 

EDITOR. 


Relaxation of Constraints— 
A Method of Frame Analysis 


Sir: The structural engineer is in pos- 
session of comparatively rapid and easy 
methods, graphical and analytical, for 
calculating the stresses in space frame- 
works which may be reduced to two 
dimensions. Although these include 
many classes of structures encountered 
in practice, they do not include others, 
especially airships and airplanes. 

R. V. Southwell, Professor of Engi- 
neering Science at Oxford University, 
England, has devised a method applica- 
ble to the analysis of space frameworks 
which, it is believed, is not as widely 
known in the United States as_ it de- 
serves to be. In effect it obtains the 
solution of simultaneous equations by 
a process of successive approximation 
of the sort with which the Hardy Cross 
method of moment-distribution has al- 
ready made the engineer abundantly 
familiar. The process consists in im- 
posing imaginary constraints on any 
or all of the joints of the framework 
so that they will sustain the whole force 
at every joint. Next, imagine that one 
constraint is relaxed so that one joint is 
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permitted to travel slowly through a 
specified 
fied direction. 
ferred from 
framework and, since all joints 
one are fixed, it is an matter to 
what displacement will be 
necessary to transfer a given force 
Next, let the constraint be rigidly fixed 
in its new position, and another relaxed 
Ihe process may be continued until the 
desired approximation is reached. The 
forces in each member may then | 
calculated from the joint displacements 
Once the method has been grasped, its 
actual operation is a matter of “engi- 
neering bookkeeping,” and Professor 
Southwell has suggested special devices, 
such as relaxing blocks of joints to 
gether, which accelerates the rate of 
approximation to the desired result. 

This method has a wide range of 
application including problems in which; 

(a) the framework is three-dimen- 
sional. 

(b) the members are connected either 
rigidly or by frictionless joints at either 
end. 

(c) the members are so orientated 
that torsional as well as flexural rigidity 
comes into play to resist distortion. 

(d) the forces are applied either at 
joints or to the members at any inter 
mediate sections. 

(e) any degree of rigid constraint is 
imposed. 

For details of the method, those in- 
terested are referred to Professor 
Southwell’s paper, “Stress-Calculation 
in Frameworks by the Method of Sys- 
tematic Relaxation of Constraints.” ap- 
pearing in the Proceedings of the Royal 
Society of London, Parts I and II in 
Vol. 151, Series A, 1935, pp. 56-95 and 
Part IIT in Vol. 153, Series A, 1935, 
pp. 41-76. Davin C. WILLIAMS 


Mechanies Department 
Ohio State Universtiy 
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Columbus, Ohio 
March 15, 1927 


Concrete X-Ray Room 


Sir: So many inquiries have been re- 
ceived regarding the article “Concrete 
X-ray Room Built Without Lead Lin- 
ing’ (ENR Nov. 5, 1936 p. 648), that 
it is thought best to call your attention 
to the fact that an aricle fully covering 
the subject was published in the Trans- 
actions of the Electrochemical Society, 
(Colin G. Fink, Secretary, Columbia 
University, New York City) Vol. 1 
LXIX, 1936, by Hanson, Christensen, 
and Cochran. 

I also want to call your attenrion to 
an error in the ninth line of the third 
column on page 648 which reads, “ 
Amperes at a point 25 ft. from the . . 
This should read, “. . . Amperes at a 
point 30 in. from the... .” 

A. C. Hanson 
Director of Research 
Rock Island Arsenal 


tock Island. Ill 
March 14, 1937 
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Acknowledging a Debt 


r HE WORK of the technologist in materials is coming 
| to be better understood in roadbuilding. At the 
five major highway conventions held in the 
last three months soils and surfacing materials received 
most attention, and the discussion was led by the tech- 
nologists. These men are giving a remarkable service 
to roadbuilding. Today cement, brick, bitumens and 
even the soils of the earth are vastly more controllable in 
the service of the designing engineer and constructor 
than they were even a year ago, because of the diligence 
of the man of retorts and testing machines. He seldom 
appears publicly before others than the members of his 
own brotherhood; the road-using public scarcely knows 
that he lives and works. But every engineer in the field 
is doing his work more surely because of the technologist 
in materials, and it is full time that an acknowledgment 
of that service should be recorded. 


Road Lighting Sublime 


LIGHTING AS PRACTICED on the Bay Bridge is a fitting 
accessory of that monumental structure, but its propor- 
tions are almost grotesquely large when applied to the 
problem of lighting highways generally. It is a bit stag- 
gering to learn that to light less than twenty miles of 
roadway called for the investment of more than half a 
million dollars and a yearly operating cost of $40,000; 
such figures will not fit normal highway needs. It is true 
that much less elaborate lighting would be adequate for 
the ordinary road, or even the arterial road ; nevertheless 
even the reduced costs are still so large as to be a deter- 
rent to road-lighting progress. If we consider also that 
placing lights along a road does not in itself produce a 
lighted road, the difficulties faced by the highway engineer 
in seeking to provide lighted roads become apparent. 
The Bay Bridge installation is not normal road lighting 
but road lighting sublime. While it shows what lighting 
can do to free the night road of danger, it contributes 
little to forwarding the cause of lighting roads in general. 
But the encouraging thing is that many men are working 
actively toward the solution of both road and lamp 
problems, and we are every day moving nearer to ulti- 
mate realization of the lighted road. 


Pressure-Pi pe Economics 


CONVENTIONALLY, pressure pipelines have been regarded 
as simple problems of strength design; the extent to which 
economic factors affect their best layout and proportion- 
ing has been realized but rarely. For this reason the 
discussion of pressure-pipe economics by Julian Hinds, 
which we published last week, adds an important chapter 
to the literature of hydraulic conduits. While his method 
finds primary application to siphons that descend into 
deep valleys, it is not limited to this case, for few pipe- 
lines are so located that all parts of their length are under 
the same head. Wherever the pressures differ sufficiently 
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to make it likely that money can be saved by reducin; 
size of the high-head sections, the Hinds procedure 
prove greatly preferable to detailed comparative estin 
Of course the operating value of a foot of head mus: be 
determined correctly, and all the conditions of flow 

of terminal control must be taken into account. In shirt. 
practical forethought and judgment are important he: 
they are in other engineering design. So suppleme: 
the rational procedure now made available will prove an 
essential addition to the conduit designer’s equipment 
will help to improve pressure-line construction. 


ie 


“Elevation as of 1936” 


SUBSIDENCE OF THE EARTH'S SURFACE in a 200-sq 
area where 110,000 people reside is one of the leading 
topographic and geoligical mysteries of the age. In time 
it may prove to be something more than a mere matter 
of scientific interest, for the area includes a populous 
city. The city of San Jose is only a few miles from the 
San Andreas fault, on which lateral earth movements of 
several feet occur from time to time, as in 1906. Perhaps 
gradual loss of a few feet in elevation is of little concern 
to people who know about and to some extent expect 
seismic movements. But local opinion does not ascribe 
the subsidence to seismic causes; other explanations are 
preferred, such as the fact that some soils shrink when 
water is drained out of them—and it is well known that 
the water table in the San Jose region has been lowered 
by pumping. To date the city’s services have not been 
disturbed. Sewer grades are not extremely flat, and as 
the subsidence is rather gradually distributed no pipes 
have been broken. Whether future service disturbances 
will develop remains to be seen. Whatever its cause, the 
phenomenon warrants further study ; the record of settle- 
ment published in this issue is only a progress report. 
Meantime, in view of the progressive change of levels 
it appears necessary to quote elevations of points in the 
area not as fixed quantities but as quantities of a specified 
date, thus; “Elevation 92 ft. as of 1936.” 


Fast Work 


RAPID COMPLETION of large construction projects is 
the rule today rather than the exception, but even so an 
occasional job stands out as a remarkable achievement for 
speed. Such a job is that of grading the site of the New 
York World’s Fair, just completed ten days ahead of a 
contract time stipulation that seemed incredible at the 
start last June. The requirement was to remove 6,000,000 
cu. yd. of ashes from a 35-year old rubbish heap and 
spread them over 780 acres of swamp land to a depth 
of 4 to 10 ft., dredge out a million yards of muck to 
create two artificial lakes, and save the spoil for topping 
the ash fill. To meet the grading schedule the contractor 
had to set his daily production at 54,000 cu. yd.—a lot of 
ashes and muck to haul an average of 4,000 ft.! That 
this heavy schedule was maintained in the face of most 
adverse weather conditions is a tribute to advance plan- 
ning, organization, and selection and care of equipment. 
When an open winter denied him the expected consolida- 
tion of fill material and swamp mat by freezing, the 
contractor was forced to carry on through a quagmire. 
Haulage units mired down as temporary roads sank into 
the swamp, and they skidded their way across slick 
borrowpits. Yet through it all the trucks and motor 
wagons somehow stood up and shuttled unceasingly from 
shovel to fill over planked roadways lighted at night by 
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he most elaborate floodlighting system ever set up on a 
struction job. Two years from now as the public 
s through the fair grounds and buildings it will 
little appreciation for the muddy fight; the construc- 
world will remember it as a tough job done in fast 

by able planning and determination to win. 


Twenty Years 

T IS HELPFUL from time to time to look back- 

ward, if only to obtain a better understanding of 

present and future. This week, as Engineering \ews- 
Record rounds out the second decade since Engineering 
Vews and The Engineering Record joined hands on April 
5. 1917, a retrospective glance at the changes that the 
twenty years have brought to engineering construction 
is but natural. 

Structures of unsurpassed magnitude and difficulty 

e risen in that time. The bridgebuilder’s art, the work 
f the building erector and of the foundation constructor, 
have gone forward in steady advance. The early twen- 
tics, after the ending of the war’s disturbances, ushered 

the era of the superskyscraper and the greatest period 
of large bridge and dam building ever known, culminat- 
ing in the Empire State Building, the huge spans across 
the Hudson and San Francisco harbor waters, and 
Owyhee, Boulder and Grand Coulee dams. 

Steel practice, twenty years ago just beginning to depart 
from the soft-steel age, moved consistently toward high- 
strength alloys. Structural welding was born and grew 

large stature. The liquid concrete obsession yielded to 
dense, strong and durable concrete founded on scientific 
csearch. Even timber construction, despite its limited 
opportunities, moved forward to larger service by aid of 
lvwood, ring connectors and improved grading. 

In other fields still more sweeping change occurred. 
Revolutionized by laboratory and model research, 
vdraulic engineering made perhaps the most rapid 
ulvance in its history. River control has been trans- 
formed; the Miami River improvement was followed by 

tremendous Boulder Dam-Imperial Valley undertak- 
ing, by the epochmaking straightening of the Mississippi 
hrough cutoffs, by gigantic strides in turbines, by achieve- 
ment upon achievement in channels, dams, spillways and 
power undertakings. Transportation saw the whole con- 
cept and realization of a new national highway system 
into being. Road transport grew from faint beginnings 
to its present huge dimensions, and air transport took a 
place by its side. 

But perhaps nowhere was more rapid and purposeful 
advance achieved than in the construction art itself. Tools 
of new scope and power, methods revolutionized by the 
resourcefulness of constructors and by such aids as the 
motor truck, the road grader and the steel sheetpile, more 
than kept pace with the progress of engineering skill. 
Boulder Dam as well as our highway system, the Holland 
Tunnel, Fort Peck and the George Washington Bridge, 
were made possible through the remarkable growth in the 
power of construction methods and machines. 

Also, well within the twenty years, soil science took its 
place in engineering, with results of which we have seen 
only a beginning. The economic aspects of engineering, 
‘rom being only acedamic matters, became practical 
realities. We learned that construction is near the heart 
of our entire mechanism of living and doing business, and 
that public works concern even the ordinary citizen. 


A short time in the 63 years since the 
this journal and a vastly shorter time in the 
man’s constructive efforts, these twenty years 
greater advance in the civil engineer’s art tha: 
comparable period of the past. The present 
advance justifies the prediction that fully as 
change will take place in the next two decades. 
neering News-Record, whose pages week by week 
mirrored the work of the past twenty years, looks 
ward with hope and 
progress that is to come. 
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Toward New Road Systems 


EFINITE PLANS are beginning to emerge from 
highway department thinking on express high- 
ways. Early last month Commissioner John A. 
Macdonald of Connecticut sounded the boldest note in 
highway progress that this provident New England state 
has yet heard, by asking enabling legislation for a $100,- 
000,000 express road extending diagonally across-state 


from New York to Massachusetts. In a report to the 


New York legislature Frederick Stuart Greene, superin- 


tendent of public works, now urges a system of half-a- 
score of new highways traversing the 
$300,000,000. 

Both of these projects have been subjects of department 
consideration for some time, but only now do the demands 
of transport make the authorities bold enough to announce 
them and ask for legislative approval. The requests will 
probably stir up sharp discussion, and final action 
promises to be slow. New York in particular has been 
willing to let its highways fall behind current standards 
of improvement while its millions of public-road funds 
were being diverted to other purposes. 


state, to cost 


It may continue 
for a time to neglect necessary road modernization, but 
it cannot do so for very long. 

The plain fact is that growing transport needs have at 
last brought express-highway plans openly before the 
public. The need of the arterial highway has long been 
clearly evident, but the public, slow to change from tradi 
tional attitudes, still has to be educated. Here is the task 
that lies before highway interests; neither in their associa- 
tion activities nor in individual effort can they afford to 
neglect the duty of carrying it out. 

Perhaps the strongest popular prejudice to be overcome 
arises from the belief that such roads are extravagant 
speedways, designed to serve the luxurious few. No 
autostrade are wanted in America, it is asserted. Admit- 
ting this to be true, there has been no purpose in New 
York or Connecticut planning, or for that matter in 
public-roads thinking elsewhere, of developing exclusive- 
service highways. The new roads are proposed for 
general traffic, with restriction only on local traffic. Mul- 
tiple lanes are to provide for fast and slow traffic, while 
local traffic will have the use of improved existing roads 
plus access to the express routes for its through service. 

Express roads are the logical forward step in main-road 
development; their planning should be the set purpose 
of highway administrations. Construction will be a matter 
of many years at best, but system planning should be 
begun at once. As the Connecticut and the New York 
highway departments have done, other state road depart- 
ments should proceed to initiate such planning. The 
opportunity before the highway engineer to make real 
progress is great; it should not be neglected for other 
hands to grasp. 
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" ; 3 quagmires, A description of the grading " 7 

Potomac Laboratory ork was published in ENR Oct. 22.193 IN. Y. Water Tunnel 

> : T z p. 565. The contract was carried out by 2 ae 
For Pollution Urged Atlee A. Saati Com. Work Begins 

under the direction of A. D. Saunders and ; J 7 a : 
William Beattie, for the Park Department Ceremonies attend firing of first blast a 
of New York City, which will take over Shaft 3 of New York City’s 
; Delaware River Aqueduct 


Potomac state officials meet to consider 
making river national laboratory 
of pollution control. 


the site after the fair is over. 






Construction of the fair buildings has Four delayed shots fired by M 
started with pile driving for the adminis- JaGuardia at noon March 24 sent #] 
tration building, being done by H. Johnson flying from Shaft 3 and marked the « 
& Son, Flushing, N. Y., as subcontractor start of construction on New York | 
tor the James P. Rice Building Co. West- new Delaware River aqueduct project, 
ern timber piles from 90 ft. to 110 ft. long = firing of the first blast. was part 
opening ceremonies conducted by the | 
of Water Supply at the foot of SI 
—fo— gunk Mountain, near the upper er 
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k 
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the new water supply system, in thx 


PWA Makes Grant to Florida ‘“"°¢ ° State and city officials and son 
: 3 guests. Thirty years ago next June 2 
For St. Johns Bridge lar ceremonies were held at Cold Sp: 
N. Y., starting work on the great ( 
aqueduct project. The late J. W 
Smith was chief engineer of the B 


() 


PWA has made an outright grant of 


SH) 2 S 1 + 
$293,250 to the sta 






¢ 
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e of Florida to cover 




















1 part ot $1,538,000 cost of constructing 1 . Ps 
not ee fe eee the St. lohng Liat. time, and the present chief eng 
\ lly, I f os new f11 i eer eee eae ee a aan Walter E. Spear, was a division e1 
Ma ate Board of Health, was River in Jacksonville. The rest of the 





in charge of part of the construction. 
1 








en of the committee Cost has alr ucly be en CoN ered by bonds Michael J. Lavelle holds the distinct 
Resolutions calling for national coop- Which are being taken over by the state pbronouncing the invocation at both 
ration in the abatement of river pollution ‘8Way department. monies. 
ind in carrying out the recommendations Phe total rong. The Board's engineers felt that it 
} \ ta i 1,866 tL, exch fitting to hold the ceremonies at 
will be 42 ft. wid . 


the shafts being sunk by the contracto 
sunk more than half of the shafts 
Catskill project, the Dravo Contra 
Corp. of Pittsburgh. Dravo holds the 
tract for three shafts at the upper e1 
seven at the lower end of the Dela 
River system. 

Prior to the shot at Shaft 3, Georg: 
Gillispie, president of the Board of \\ 
Supply, paid a tribute to Thaddeus M 
man, former chief engineer and n 








icrete 
as a iIree 
department. 


is Duval C 
















eyou, Kansas at) ; par consultant to the Board, and to Art 
eee emneres W. Hilly, former corporation counsel, 
oe their work in carrying the project thr 





years of litigation with neighboring st 

° . . and to the present staff of engineers 

Second Housing Bids Called their part in development of the new 
For Evansville Project ter supply. Mayor LaGuardia also 
tribute to the engineers and contra 




























PWA has re-advertised bids for con- remarking that, “If my _ profession, 
a struction of the superstructure on Lincol legal profession, had not fallen so far 
Gardens, $1,000,000 slum clearance project hind the engineering profession, the 
" . . > ‘ in Evansville, Ind. Opening of bids will pensive and long drawn out litigat 
Grading for New York Fair take place in the Washington offices of would have been wholly unnecessa 
Ends Ahead of Schedule the Housing Division May 4. He went on to say, “This project we 
First bids on the project were rejected starting today will stand for centur 
The grading of the site of the New York last October by the Housing Division Aqueducts built by my ancestors in R 
Worlds Fair, involving excavation of 6- (ENR, Nov. 5, 1936, p. 662) on the have served through the ages.” 
000,000 cu. yd. of ashes and rubbish and grounds that they were too high. At 3oth Mr. Gillispie and the mayor p 
1,000,000 cu. yd. of swamp muck, was com- that time redesign of the project and out the need for additional water sup; 
pleted on M ten days ahead of [ plans in order to lower and cited the backing obtained from 1 
‘ ract s The job. star 1 last state and civic bodies. However, one d 
| 15. re spreading of a 35- 5 cordant note was injected by a staten 
vear a n aches ver 780 acres from Controller Taylor, read by on 





swamp land and his staff, calling for “a complete sur 





















) 
dre 2 lakes and a new sist of group hi mostly two stories of present plans by an outside body of e1 
channel River. Grading high of brick veneer construction. Each neers to make sure we are on the r 
erat upped by the wet, dwelling unit will have individual heating. track.” The engineering staff of the B 
en W -actor had counted The Housing Division states that, ac- and the consultants include many of 
on free lump making the cording to the Red Cross, the present best-known water engineers in the count: 
terial Instead, frequent housing shortage in Evansville has been Contracts have been let for all but sev 


ns turned borrow pits and fills into increased 20 per cent by the flood. of the 30 shafts required for the 85-1 








































New York's 
Mar, 24, at 


START OF WORK on 
by ceremonies at Shaft 3 on 


view was taken just before the 
ers stand 


Dravo has two contracts for thir- 
teen shafts, $5,846,813. A. T. Gott is in 
general charge for Dravo; R. W. Remp 
nd the veteran Arthur C. Dennis are 

nerintendents of the two contracts. W. 


E. CaHahan Co., Dallas, Tex., has five 
hafts, a $1,926,150 contract; H. L. Craw- 
rd is construction manager. Frazier- 


Davis Const. Co., St. Louis, has just been 
awarded four shafts for $2,294,415, and 
has not as yet announced who will be in 
harge. 

The remaining seven shafts will probably 
be let along with the tunnel contracts. A 
summary of the feature of the project and 
the shaft work was given in ENR Jan. 14, 
1937, p. 41. 


Montana Department Merger 
Vetoed by Governor 


Governor Ayres of Montana has vetoed 
a measure passed by the state legislature 
which proposed to consolidate the state 
highway department with the water con- 
servation and planning boards (ENR, 
March 11, p. 390). The governor took 
this action after PWA officials had advised 
him that the merger would retard the 
progress of important water conservation 
projects in the state. Water conservation 
bonds, now sold to the PWA for resale, 
uld not be purchased by the PWA, un- 
ler the new measure, until the expiration 
the six months period allowed by the 
e constitution during which petitions 

r a referendum on the bill could be sub- 

tted. If during this period the necessary 
5 per cent of the state’s registered voters 
hould petition for a referendum, then 
PWA would not be able to purchase the 
honds until after the next biennial general 
lection. 

Governor Ayres stated that he would 
have approved the measure if the bond situ- 
tion had not been involved in so many 
ficulties. 


tot 
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which 
fter paying tribute to the engineers responsible for the new 
mayor pulled the 


at 
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River aqueduct system was marked 
Mayor LaGuardia fired the first blast 
water supply project, 
firing switch from the speak- 
the left. 


Power Drop Contracts Let 
For All-American Canal 


The Department of the Interior has an- 
nounced the award of contracts covering 
construction of concrete drops and power 
plant substructures at four points on the 
All-American Canal for a total of $809,- 
830.80. Contract for construction of drops 
and substructure at sites Nos. 1 and 2 was 
awarded to the Pleasant-Hassler Construc- 
tion Company of Phoenix, Arizona, on its 
bid of $410,896.50, while the contract for 
construction of the drops and power plant 
substructure at sites Nos. 3 and 4 was 
awarded to Frank J. Kernan and John 
Klug of North Portland, Oregon, on their 
bid of $498,834.30. 

The structures to be built at these four 
sites are similar in design except that the 
construction at power drop No. 5 will in- 
clude, in addition to drops and power- 
house substructure the construction of the 
turn-out structure for the New Briar 
Canal. Each power drop will be provided 
with spillways. The substructures of the 
power houses will rest on wood pile foun- 
dations. 

The Imperial Irrigation District is ex- 
pected to construct and equip the power 
houses. It has obtained a PWA loan and 
grant of $2,760,000 to construct the power 
house superstructures and install the neces- 
sary turbines and generators at power drop 
No. 4, at which the highest head can be 
developed. 

The canal falls approximately 51 feet at 
power drop No. 4, and the power: plant to 
be constructed there will have an installed 
capacity of 24,000 kw. The installed ca- 
pacity at each of drops Nos. 2 and 3 will 
be 12,000 kw. with a 26-foot head, and at 
drop No. 5, 6,200 kw. with a 24-foot head. 
Installation of the generating machinery at 
drops Nos. 2, 3 and 5 will be undertaken 
at a later date according to the plans of the 
irrigation district. 

The power drops are located east of 
Calexico, California, and west of the sand 
hills west of Yuma, Arizona. 


1937 


Construction of a 





4irst Construction 


On Central Valley 


section of the Contra 
Costa Canal is the first award on the 
$170,000,000 Central Valley project 


Award of the first contract for actual 
construction on the Centr 
reclamati 


excavation and structures on the first 


tion of the Contra Costa canal has been 
made to Haas. Doughty & Jones and 
Marshall & Stacy, of San Francisco. Ca 
on their joint bid of $102,000. The succes 
ful bid was the lowest of 25 received b 
the Bureau of Reclamation March 1. 

The Contra Costa canal is a= major 


feature of the Central 


will extend from 


Valley project. It 
west end of Rock 
Slough near Kni Calif. more than 
west to the Martinez, 
Calif. The contract approved today covers 
that section of the Canal end 
of Rock Slough and the town of Oakley 

The canal, capacity of 275 sec. 
it., will supply supplemental irrigation wa 
ter to the Walnut Cree k-Concord 
Contra Costa County and 
domestic water to cities and factorie 
on the south side of Suisun Bay, 
intrusion of salt water from San Francisco 
Bay has caused great damage. The cost 
of the Canal is estimated at $2,200,000. Wa 


yo 


the 
ghtsen, 
20 miles vicinity of 
between the 


with a 


area ofl 
industrial and 
the 


1 
where 


ter users to be served by the Canal will 
repay the cost of construction without in- 
terest in 40 years, under contracts negoti 


ated by the Bureau of Reclamation and the 
State Water Authority. The section of the 
Canal covered in the present contract will 
be 24 ft. wide at the bottom and will in- 
volve excavation of about 640,000 cu.yd. of 


earth. Construction of four concrete 
phons and a number of small timber 
bridges is also included. Work will begin 


within thirty days after the contractor is 
notified to proceed and must be completed 
within 330 calendar days. 

Contracts previously awarded on the 
Central Valley project have consisted of 
such work as exploration of foundations 
for dams and other pre-construction work. 

The Central Valley project consists of 
two divisions in addition to the 
Costa division. These are the Friant divi- 
sion in the San Joaquin River basin and the 
Kennett Division in the Sacramento River 
basin. The total cost of all phases of the 
project, which is designed to regulate and 
conserve the water of both the Sacramento 


Contra 


and San Joaquin rivers is estimated at 
$170,000,000, 
callie 


South Africa Launches Program 
For Capetown Harbor 


The South African government has de- 
cided to allocate $11,250,000 immediately 
for harbor development at Capetown. The 
work to be started includes the construc- 
tion of a random mole nearly 7,000 ft. 
long across the corner of Table Bay and 
the reclamation of 363 acres of shallow 
water. 

The completed project, which will cost 
$50,000,000, will add 290 acres to the 196 
acres of the present new basin in the dock 
and will involve extensive replanning of 
the lower part of Capetown. 
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Stream Pollution 
Hearings Held 


Washington correspondenc« 










































































PROF. MARX OF STANFORD : 
HONORED BY ALUMNI 
iti ld I » mi ] in the exene aad aft % . i ‘ = = . 
posed i wouk ye placed mm wi When a man has the love and affe¢ Stanford, of his most unusual record 
hands of the federal Public Health Serv- tion of his associates to this extent,” sympathetic helpfulness to students du 
Ry also would be pr vided to said President Will of Stanford, “he their undergraduate days and his k 
car ie se i aa ee } tl highest tr te that can be paid terest in their progress as graduat« 
ud states im : nducting further nit ancl by his fellow men.” Dr. Wilbur wa his contributions to the solution of 
tions of their own pollution problems, peaking with his hand on the shouldet tional engineering problems and of 
necially those arising from cities and of C. D. Marx, emeritus professor of long list of honors that have come t 
Justries. Federal assistance in the con- civil engineering, Stanford University, at including presidency of the A.S.C.E and di 
ee p aGe 4 wate treatment a luncheon preceding the viewing of an The photograph of the dedication } : 
struction of publi and private treatme oil painting of Professor Marx just hung mony shows, left to right, A. T. Mut 
l pall I 3 ’ stilt, A. » abu 
plants would be given under the prop sed in the Stanford art gallery. Dr. Wilbur S. B. Morris, Ray Lyman Wilbur, C 
neasure, had spoken of the 46 years in which Marx, W. F. Durand, C. B. Wing, L 
Among those testifving in favor of the Professor Marx has been connected with Hoskins, Frank Angell. 


Vinson measure were Senator Barkley, 
who is author of the companion Senate 
bill (S 702), Surgeon General Parran, 


and Abel Wolman of the National Re- 1: 




















ee nie Cantiee aies SNE SOE cori te eotes OF te coor Strength of Materials Studied ~ 
surces 0a ator onergan ais , 1 + al- 
: Fre : : : ° nate system, his Dill was adopted Dy + a n pala 
ippeared but confined himself to stating 41. meeting At Special Summer School ie 
te theliee shat the only solution of the : ee E a 
: “ta r that rt ny ' ee \ Also adopted was an amendment to the \ special summer school and confer- rpo 
problem was to be found in mandatory Fae eae a Te ai Cents “aces a m1 1 and conter- a2 
tens’: ennteal ee ee oy Se SP 1. ences on the strength of materials w mtg 
ae p> a eee ! or grade of Fellow. Under the terms of the be held at Massachusetts Institute 
rospects for the passage of a stream A A a a a ie rth oe : 3 UATE e 
silliest. aimenicaiaiie a ‘2 . i. nendment Cofporan ener ae divided lechnology for the four weeks from J a 
a ee nd o , into Fellows and Members, a Fellow being 21 to July 16. Emphasis in the cours a 
to be excellent, and su Tr . wictere nginee fF Aictinoniched at re . 2 T 
a as Sites mene”) a registered engineer of distinguished at be placed upon the subjects of creep 1 € 
: a oF tainments with at least 20 years of active fatigue of metal i 
business and industry. Seer ae é ii ae pee ; \ sacle : Est 
) practice and at least ten years of member rhe subject of creep will be present 7 
hin 7 > “Tety . . . ; low 
ship im 8 ¢ y. . : : by Dr. A. Nadai, consulting engin I 
—_— \. L. Pfau, Jr. was elected president, Westinghouse Electric & Mfg. Co., I ‘orl 
1 frisor Irs rice-president : r os ork 
i Hj. on m first vice ident. Pittsburgh. Dr. Nadai is well known { ey 
B. R. Van eer becomes second vice- BS opera le we. : 1 Sy 
P bs DB 4 becom , his work on plasticity and particularly 
Florida Engineers Ask Change president; W. W. Fineren, secretary; and 5 : ins, 


his text on the subject. In 1931 he g 


In Registration Law H. D. Mendenhall, treasurer. | ae the Marburg lecture before the Amer 
< Dowling and J. W. Keck were elected Society for Testing Materials: he is a 


The Florida Engineering Society, meet directors, member of the Applied Mechanics Divisi 
ng March 18-20, at Tampa, Fla., una: of the American Society of Mecha: 
mously adopted a new registration law to a Engineers. The last two lectures of 
bc saehiadal Sok womebieeniel te den atihe creep series will be given by C. R 
' ‘rt S 11 





Ire. specifically et Soderberg, manager of the steam turbin 
exempts military engineers and architect Louisville Department Store department, Westinghouse Electric & Mi 


from its provisions and does not include Repair Contract Co., in which design applications using 






























ration of plants or machines. It re- plasticity theory will be discussed. 

ures that public and municipal construc- In the article describing the rehabilitation The lectures on fatigue will be given ; \ 
tion work and design be under the super- of the Ohio Valley following the recent by Dr. H. J. Gough, superintendent, en- Build 
vision of engineers registered in Florida floods, published in ENR March 11, 1937, gineering department, National Physical tu 
t increases powers of the registration p, 380, the H. F. Friestedt Co. of Chicago Laboratory, England. Dr. Gough is a 
board to subpoena and administer oath to | was mentioned as contractor on the repair author of the book “Fatigue of Metals,” gge 
and gives the board authority to of the Kaufman-Straus department store and in 1933 was invited to this count? . 

ites of registration in cases in Louisville, damaged by settling founda- to give the Marburg lecture before t! I 

1alpractice and unprofessional tions. The name of the contractor is in American Society for Testing Materials r 
error; the work was done by the L. P. The tuition fee for the course will r¢ 

ion of the use of plane coordi- Friestedt Co., shoring and building moving $80. The graduate school of M.I.T. w ally 
vey by Russell De Grove — engineers of Chicago, which has no con- allow credit for 9 units of advanced studs \SSOC 

1 by the presentation, by the nection with the H. F. Friestedt Co. Re- for the completion of this special sumn 

n surveying, of a proposed pair work consisted principally of jacking school program. Further particulars may rin 

bill to describe and officially name a system up all the interior columns of the six-story be obtained from Prof. John M. Lessell Pront 
f coordinates for the state of Florida and building and replacing the original small department of mechanical engineerin: pront 
to lega descriptions of land boundary brick piers with concrete spread footings. | Massachusetts Institute of Technology. 
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GERMAN ROADBUILDING MACHINE 


new machine, developed in Ger- 

y for use in the building of highways 
demonstrated at the Leipzig Trade 

r, stamps the top soil on the road intoa 
th surface, replacing rdéllers as a 


World’s Fair Salaries Raised 
In F.A.E.C.T. Negotiations 


Salary increases averaging $10 per week 
ive been granted by the World’s Fair 
rporation, New York City, to its field 
gineers. The salary adjustments, effe 
April 1, provide a scale of $50 to 
$55 per week for chiefs of party, replacing 
of $35 to $40. Instrument men 
engineers’ assistants also receive ad- 


tive 


i scale 
ind 
vances in pay. 
Establishment of the new salary scale 
followed conferences between officials of 
he Fair Corporation and of the New 
York chapter of the Federation of Archi- 
ts, Engineers, Chemists and Techni- 
ns. The Federation had been given 
thority all the field engineers 
resent them in negotiations for salary 


reases. 


by 


to 


a ae 


Building Congress Endorses 
Beiter Bill 


\ special committee of the New York 
lilding Congress which has been making 
y of the revenue act of 1936 for 
he purpose of formulating plans for a 
iggested revision of the act with respect 
to the surtax on undistributed profits 
led at a recent meeting to recommend 
rsement of the Beiter bill, which was 
roduced into the House of Represen- 
on Feb. 10 at the request of the 
\ssociated General Contractors and is 
pending in Congress. 
The bill would exempt from the excess 
fits tax of 27 per cent undistributed 
fits which were utilized for new con- 
ruction or plant expansion 


tudy 


ves 


mean of compaction. 
pears to have a rocking action rather 
than the leaping motion of the Delmag 
Frog, another German compactive device, 
described in ENR May 14, 1936. 


This me 


chine ap- 


SOCIETY CALENDAR 


AMERICAN SOCIETY 
NEERS, spring 
Texas, April 21-24. 

NATIONAL RIVERS 
GRESS, annual « 


\pril 26-27 


NATIONAL 


convention, 


BUILDING 


OF CIVIL ENGI- 


meeting, San \ntonio 


AND 


nvention, 


MARBORS 
Washington, 


CON. 
a a 


LIME 


Chicago, 


ASSOCIATI 

Iil., 

OFFICIALS OF 
nual convention, Cleveland, 
May 31. 

AMERICAN WATER WORKS 
TION, annual convention, 
June 7-12. 


annual 


YN, 
May 11-1 
AMERICA, 
Ohio, week 


an- 
of 


ASSOCIA- 
Buffalo, N. Y., 


AMERICAN WATER WORKS ASSOCIA- 
TION, Inptana Section, Indianapolis, Ind., 
March 25-26; Ftortpa Section, Ocala, Fla., 
March 30-April 1; Kentucky-TENNESSEE SE¢ 
TION and SOUTHEASTERN SECTION, joint meet 
ing, Chattanooga, Tenn., April 5-7; CANADIAN 
Section, Montreal, Canada, April 14-1 Mon 
TANA SECTION, Lewiston, Mont., April 19-23; 
Four States Section, Philadelphia, Pa.; April 
22-23; ILLinots Section, Springfield, Il., April 
29-30; Pactric Nortuwest Section, Victoria, 
B. C., May 20-22. 

AMERICAN SOCIETY FOR TESTING 
TERIALS, PHILADELPHIA 

symposium = on 


MITTEE, 
Philadelphia, Pa., April 5. 


ARKANSAS WATER WORKS CONFERENCE, 
annual conference, Fayetteville Ark., April 
12-14. 

GREATER NEW YORK SAFETY COUNCIL, 
annual convention, New York City April 
13-15. 

MICHIGAN 


nual 


MA 
District Com- 
wear of metals, 


ENGINEERING SOCIETY. 

meeting, Mich., April 15-17. 

PENNSYLVANIA WATER WORKS OPER 
ATORS ASSOCIATION, meeting with 
A.W.W.A., Four States Philadelphia, 
Pa., April 22-23. 


NORTH CAROLINA INDUSTRIAL SAFETY 
CONFERENCE, Winston-Salem, N. C., May 
20-21, 

NEW YORK STATE SOCIETY OF PROFES.- 
SIONAL ENGINEERS, annual meeting, 
New York City, Ma, 


an- 
Saginaw, 


joint 


Section, 


1s 


> 
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Washington Highlights 


By Paul Wooton 

A report of the work done last year 
the Civilian C ; ] 
the CCC hb 
than 
each 


nservati 
1,000,000 ye 
working d 
launched in 

reached a tota 
of the current year. 


The U Bureau of Publi 
March 24 awarded to the U 
Products Corp ! contrac 
viding material and erecting 
structures of bridges on 
American Nicaragua. 
large 120-ft. tied 
arch across the Rio Grande; the tw 
are 90-ft. > ny 


Isteli and Mader 


The 
House the ¢ 
front of the center 
in Washington. The bill 
native plans, one ran extension 
he ft, <a he other for 
about [ c 


OOO 


ynite d 


uune tree 


April 1933 Vota 
1 of 1,035,000,000° by 


S 


ration a 


4 
highway in 
} 


of these will a steel 


at 
} 
» others 


trusses acr 


Rivers. 


as 


passed 


mnally bill 


. 1 
senate has 


Carries 


an extens 


>t $4000, 


of uy 
as ‘ 


authorized in the bill, whi 
passed unanimously. Decision between tl 


is 


Wa 
two plans would be made 
to be known 
Extension and ( 
States Capitol. 


The Co: 
making 


} 
as tile 


ist and Geodetic Survey is 
I” on its 
an do is keep on 


no progress at all” 
survey. “All 
ith a little work w i 
ith the work destroyed 
was the statement made t 
on of the 
sentatives by Commander J. 
hief of the C and 
Survey. He stated that about 77 
of mtrol surveys | 
completed of a total of about 423 
of leveling and triangulation. The cos 
completing the work is estimated at $2,5 
000 and the Survey has on hand f 
work a total of about $100,000. At 
present rate of expenditure, the Commander 
told committee, it will take 50 
years to finish the task. 


we c 
hich hardly keeps pact 
| This 


each year.” 
mmmittee 


the subx 


House 
H 


oO 
Re pre 
Hawley, 


Geodeti 


appropriations 


ot 


assistant « oast 


per cen 


the basic « vave been 


OOO miles 


the about 


The House of Representatives on March 
24 passed a bill requiring that, on federal 
building contracts exceeding $5,000, th 
general contractor shall submit 
bid a list of the subcontractors, material 
men and supply men whose services he i1 
tends to utilize, and providing penalties f 
failure to deal with them in the 
ance of the work. 

The bill was amended before passage so 


with his 


pert rm 


as to require a similar penalty for failure 
to pay subcontractors, material men and 
supply proportionately payments 
are made to the contractor by the United 
States. 

Purpose of bill is to 
practice of bid-shopping among 
tractors and material men after the award 
of a contract. The penalty may be re- 
mitted or refunded by the contracting 
agency upon a showing that a substitution 
for a listed subcontractor has been justified 
by a refusal to abide by a previous agree 
ment the part the listed 
tractor. Small transactions amounting to 
$500 or less are exempted from the listing 
requirement 


men as 


eliminate the 


sub¢ mn 


the 


on of subx m 
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Wilgus Gives Papers 
To Libraries 


William J. Wilgus presents his professional 
records to New York Public Library 
and Engineering Societies Library 


Col. William J. Wilgus recently pre- 


ed ire professional libra to 
the New York { Pub ( Library and t 
| eer Societies Library in New 
York Cit The records, comprising the 
‘ eer ta of a great number of 


projects and also records 





per t Nonel Wilgus’ service dur- 
e war as deputy director general of 

t vortation t the A.E.F., have been 
d between the two institutions on the 
PD iple that the military matter and mat- 
ter perta g to New York City projects 
is gone to the public library and the 
general engineering data and material on 
projects outside of New York City has 
gone to the Engineering Societies Library. 


Colonel Wilgus has been active as a 
consulting engineer since 1908, and before 


that time held important positions in the 
engineering divisions of several railroads. 
As vice-president in charge of construction 
for the New York Central Railroad he 


supervised the planning and construction of 


Grand Central Terminal, the change from 

m to electric power in the New York 
( zone, and the building of the Buffalo 
Union station. 

In addition to a considerable collection 
of books and periodicals, Colonel Wilgus’ 
library includes manuscripts and corr« 
spondence relating to Chicago Great West 
ern Ry, Duluth & Iron Range Ry, and 


Duluth & Winnipeg matters prior to 1893. 
Documents relatin New York Cen- 
tral and Hudson R.R. include the improve- 
ment, expansion and_ rehabilitation 
heavy motive power on that 
struction of the terminal railway at Buf- 
falo; electrification of the New York 
suburban zone; selection of the site for the 
Buffalo Union stayon; inception and con- 
struction of the Grand Central Terminal in 
New York Cit: and planning of the 
Detroit River tunnel. 

There is much matter on projects in the 
New York city metropolitan area including 
the Narrows Tunnel project; the early 
me riod of the Port of New York Authority ; 
the regional plan of New York City; the 
Holland Tunnel; the Art Commission of 
the City of New York, and other art 
activities; the super-highway between Jer- 
sey City and Newark; work relief in the 
city of New York; and many other activi- 
ties in that region. 

Many documents relate to miscellaneous 
projects throughout the country, among 
which are the Van Buren bridge across the 


g to the 


for 


system; con- 


St. Johns River; the Ashokan relocation 
of the Ulster and Delaware Railroad; 
valuation of many properties, including 
railroads, coal companies and _— similar 


and reports on railroads and 
other properties and various activities in 
behalf of bondholder’s and stock holder's 
committees, states and municipalities. Other 
projects include the protection of the Mall 
at Washington, Morningside Park and the 
High Bridge aqueduct at New York City; 
the Green Mountain National Parkway 
project; and the re-erection of columns at 
the Parthenon, Athens. 

Records of the American Expeditionary 
Force include reports, statistics, general 
orders, translations of French § articles, 


organizations; 
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naps, etc., as well as an unpublished history 
f The Transportation Corps in the 
A.E.F.”, compiled for G.H.Q. by Major 
John G. Melvin. 

— fo 


Bernard Heads River Division 
Of U. S. Weather Bureau 


It is believed that the engineering pro- 
fession will be interested in the appointment 
of an engineer to head the river and flood 
livision of the Weather Bureau. Merrill 
Bernard has been appointed to succeed the 
late Montrose W. Hayes. 

Mr. Bernard, who has conducted im- 
portant researches on rainfall, runoff and 
stream flow and is the author of a number 
reports and papers on these subjects, 
gan the practice of engineering and sur- 
veying in 1911 in and Louisiana, 
serving several parishes and drainage 
districts. 

After the war, in which he served as a 
first lieutenant, Mr. Bernard practiced 
privately at Crowley, La. and New Orleans, 
specializing in work for drainage districts 
and in municipal drainage work. He later 
became associated with W. B. Gregory, 
practicing in the firm of Gregory & 
Bernard, New Orleans. 








Texas 


In 1936 Mr. Bernard became hydraulic 
engineer of watershed and_ hydrologic 
studies for the Soil Conservation Service 
at Washington 

ie 


Jashington Use Tax Uphe 
Washingt l T Up! Id 
By U. S. Supreme Court 
The Supreme Court has upheld a law of 


the state of Washington imposing a tax on 
goods used in the state and purchased out- 


side the state, compensating for a_ state 
sales tax. The tax takes the form of a 


2 per cent tax on the use of any article 
purchased at retail after the passage of the 
act, with an exemption for any goods on 
which a sales tax has been paid in Wash- 
ington or any other state provided that 
the sales tax in a state other than Wash- 
ington is at least as great the 2 per 
cent Washington tax. 

The Silas Mason Company, contractors 
on the Grand Coulee Dam, have used on 
the work supplies such as locomotives, cars, 
conveyors, pumps and trestle steel, bought 
at retail in other states, to the value of 
$921,000. Under the terms of the com- 
pensating tax they were ordered to pay a 
tax of $18,000, 2 per cent of the cost. The 
contractor obtained an injunction against 
the application of the tax from the U. S. 
District Court for the Eastern District of 
Washington. 

In an appeal brought by the tax commis- 
the Supreme Court reversed the 
injunction and held that the tax was 
constitutional. 

The contractor had claimed that the tax 
represented an unconstitutional tax by a 
state on interstate commerce and was, in 
effect, a tariff. The Supreme Court held 
that “the tax is not upon the operations of 
interstate commerce, but upon the privilege 
of use after commerce is at an end.” It 
was held that the tax was not an attempt 
to discriminate by subterfuge against com- 
merce from other states but was, in fact, 
compensation for the sales tax in the state 
of Washington in order to avoid any 


discrimination. 


as 
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orp, ApriL 1, 1937 


M 


ARTIN 


Personals 


R. 


Rice, engineer of 


( 


County, Ky., has resigned to becon 


nected with 


G. 


lic 


the WPA 


in 


the 


( 


G. Hare, city engineer of St 
N.B., has been appointed director 


works, 


sewage, Wa 


ter 


inspection for that city. 


FREDERICK 


port, 


service with the Dominion of Car 


G. 


Otta 


W. ( 


ANDERSON 


wa, Can. 4 


“OWHAM § has 


and 


1 
nas 


chief hydrographer, Department « 


fter 


been prot 


45 


ret 


I 


the position of chief engineer of t! 


nicipal 


waterworks 


of 


to succeed the late T. \ 


SetH G. Hess has been named er: 
Sanitation 


for 


the 


Interstate 


Montgomer) 


1. Mcl Jonald 


Com 


to study the problem of pollution in 
of the metropolitan area around New 
City. 


ADOLPH 
has retired after 50 years of servic 
architectural engineer, the last 37 


Was 


spent 


York. 


F. BeERNHAR 


with 


Jas. 


Bm « 


f New 


Gamble R 


y 


oa 


er 


Russet Hampton, who has been 


nected 
neering department 


has 


been 


Cl 


LV 


for 13 years with the 
at Chillicothe, 
appointed service 


direct 


that city to succeed Epcar B. Hess. 


J. 


Cc. Bi 


SSETT of 


Dallas, Tex 


with the WPA at San Antoni 


appo 


WP. 


Tennessee with headquarters at New 


inted 
\ fe r 


ieans. 


associate 


the states 


regional 


of 


h 


engi 
Arkansas 


E. H. Connor has been made cons 
engineer fe 
& Iron Co., Leavenworth, Kans. 
formerly chief engineer of the firm, 


posit 


ion 


BARKMAN. 


W. A. Sexis, formerly bridge ins; 


will 


rr the Misso 


now be 


uri 


fille 


Valley B 


od by E 


H 


for the Kansas highway commission, 


resigned to accept the position of me: 





superintendent of the Missouri Valley, | 
Lig! 


distr 
Pow 


ict of 
er Co. 


Lt.-Cot. 


trict 


and in charge of the Bonneville Dam « 


engit 


the 


CHARLES F. 


leer, second 


Iowa- Nebraska 


WILLIAMS, 


Portland d 


struction, has been ordered to Ft. Be! 
Va., effective in July. 


Haptey Batpwin, Cincinnati, Ohi 
retired as special engineer for the ( 
& St ih. 


in the Big Four’s engineering departn 


He 


was 


chief 


RR. after 43 years of sery 


engineer 


eight years. 


ot 


the 


TOal 


1 


i 


A. Howarp Patterson, deputy adm 
Carolina, 
been re-appointed county engineer of 
derson County, S. C. 
this position, but the office was tempor 


rator 


aboli 


ago. 


ALEXANDER 


for 


shed 


for 


WPA in 


Sx 


lack 


H. 


uth 


He formerly 


of funds 


several 


KENIGSBERG 


has 


assigned to the Kansas City district 
Engineer Department, as assistant engi 
He was previously designing engineer 


1 
tie 


Harza 


Engineering 


Co. 


on 


the 


x 
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I 





wate 
wate 
size 
buile 
and 
volul 
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hydro plant, and that was 


Sargent & Lundy, Chicago, for ten 








THompson has been appointed 

in oil and gas operations, U. S 
cal Survey, Taft, Calif. He was 
ly with the U. S. Indian Service 
Ariz. 


PaTTISON has been named county 
for Kitsap, Wash., filling an 
vacant for a year. He was promoted 
position of district engineer for 
nty, and had held the [ 


sr ona US 


ofthHice ot 


occasion. 


nginec 


previ 


ale 


Obituary 


res Cooper, 76, a civil 
past had served ity engineer of 
land and Reading, Ohio, died in Cin- 

March 19. Mr. Cooper was a 
t Cincinnati University. 


engineer who 


as 


luate of 


22 : 
J3, construction 


K. LAWRENSON, 


gineer for the Mountain States Tele 
ne & Telegraph Co. in Denver died 
March 17. Mr. Lawrenson was a gradu 


the University of Colorado. 


Water B. Brooks, Jr., president of the 
\rundel-Brooks Concrete Corp., of Balti- 
Md., died March 25 in Baltimore. 
Mr. Brooks became president of the con- 
yrporation about five years ago. 


I. P. McCusker, aged 59, a civil engi- 


er formerly connected with the Southern 


CONTRACTS 
(Thousands of Dollars) 


Weekly Average Week 


Apr Prev. 4 Apr.1 
1936 Weeks 1937 
Fed Government. $1,386 $4,506 $3,139 
State and 
Municipal 14,254 14,019 





$17.158 
17,520 





$18,740 
20,457 


Total 
Potal 


public. . 
private.. 





Week's total... .$39,092 $39,197 $34,678 


ulative to date: 


N36 (14 weeks) . .$644,306,000 
137 (13 weeks). eee ccce ss cee, 640,000 

Note: Engineering News-Record reports 
waterworks and earthwork, reclamation or 
waterways projects of $15,000 and over in 


ze: other public works, $25,000; industrial 
buildings, $40,000; other buildings, $150,000 
and over. The figures above represent the 
volume of contracts and large force account 
projects throughout the U. S, that are of 
these minimum sizes or over. 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Week Cumu- 
1937 Apr. 1 lative 
Private investment .... $34,089 $365,014t 


State and municipal 
WOO eincksenc ae eee 

Corporate securities 

Federal financing ...... 


22,679 


11,410 
$29,132 


161,472 
208 542 
75,701 


PWA  non-federal 
Projects PY mere re 46,569 
oe Me ME: vine eae ee 29,132 29,132 
Total non-federal ...... $63,221 $440,715 
EGON, QUMMECE  wicdce sasvey ‘“eowean 
Sch ddeed as éuew ees $63,221 $440,715 


( molative te date: 
A | weeks)...... $304, 282,000 
N37 (13 weeks).... - $440,715,000 


Note: These figures include private bonds 
and stocks sold for new construction pur- 
poses; state and municipal bonds for con- 
struction; PWA loans and grants to states 
and municipalities. RFC direct purchase of 
bonds for “self Hquidating” projects, and 25 
per cent of WPA construction appropriations, 

+ Includes transfer from federal to private 


investment financing through sale py RFC of 
"WA bonds. 
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Orleans 
] id been conne I 
years, died recently in New Orleans. 





clid Roa 
Ohio, die 
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Railway in Birmingham, died Mar 16 
in Washington, D. C., where he was em- 
ployed in government service 


losepn S. Stanton, 76, chief engine 


age al d 


ted with 


Sewer ard. 
e board for 34 


1937 


LARGER AWARDS FOR THE WEEK 





A. P. ARMINGTON, presid 
Machinery Co. of 
March 18 aboard tl 


Adams while crossing the 


1 
} 
1 


mn, 


President 





Ocean. Mr. Armington for the past year 
had given up the greater part of his bus 
ness activities on account of ill health 


at < 
tant engineer with the American Bridge 
Co., later chief engineer of the H. P. Con- 
verse Co. of Boston, and recently president 
of the Babson. statist il organization at 
Wellesley, Mass., died in Watertown, 
Mass., March 25, at the age of 6l. 


RopeRT WILCOX, a retired ¢ engineer 
formerly connected with the U. S. Eng 
neers, died March 25, aged 70. At the time 
of his retirement six months ago he was 
in charge of maintenance of forts. Before 
his 20 years employment by the War De- 





partment he Was an employ 
f Chicage 


Ere L. 
Insq 


March 


Building 
Francisco, Calif., died 
Mr. Cope was 
Calitornia, 
had exte 


Corr, chief, Bureau of 
ection, San 
17 at the age of 54. 
a graduate of the University of 
class of 1906, and had 
perience as a_ structural 


nsive e@x- 
before 
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INDEX NUMBER 

ENR 1913 1926 ENR 1913 1926 
Cost 100 = 100 Yoltume = 100 = 100 
Apr., 1937 O25 TD Ma 1937. .147 tit 
Mar., 1937 25 10N1S Fel 1) ISI 1 
Apr., 186. 202.20 97.20 Mar 156. 160 iw 
1926 (Av.)..206.46 99.24 1986 (Av.) 1s) = O81 
1935 (Av.)..195.22 93.84 1935 (Av.) > | OS 
1934 (Av.)..198.10 95.23 1934 (Av.) 114 50 


CONTRACTS-WEEKLY AVERAGE 


CUMULATIVE CAPITAL AND ENGINEERING 
CONSTRUCTION CONTRACTS AS REPORTED 





BY ENR 




































PR-EVIOUS 4-WEEKS MOVING AVERAGE -CONSTRUCTION CONTRACTS 
AS REPORTED BY EWR 
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ENGINEERING News-Recorp, AprRIL 1, 
waterworks, 20 per cent, earthwor! 
drainage, 49 per cent, and unclassific 


BUSINESS SIDE OF CONSTRUCTION ; 
March Gains 6 Per Cent Over 1936 (7 ciiostta With Tis March, the 


averages show increases in public 


Private Building Shows Wide Gains “02 ccm industrial building, 


1g, per 
and waterworks, 13 per cent; w! 
N ARCH engineering construction Private awards are 21 per cent below last creases are reported in streets and 


awards total $156,788,000, the high- month, but show a gain of 43 per cent over 43 per cent; bridges, 40 per cent; 























est dollar volume for any March since last year, while public contracts show age, 17 per cent; earthwork and dr 
1931. They include $81,827,000 in private losses of 12 per cent and 17 per cent com- 3 per cent; and unclassified const: 
contracts, and $74,961,000 in public, of pared with last month and last year. Pri- 62 per cent; a net gain over last 

which $18,023,000 is federal. This is a vate volume has exceeded public in three 6 per cent. 

drop, however, below the February total, of the last four months. Territorially, Far West volume 
$189,197,000, which is composed of private, March gains over February of 9 per 18 per cent over last month and O8 per 
$103,745,000; and public, $85,452,000, in- cent in public building, 136 per cent in cent over last March. New England 
cluding federal, $7,444,000. Corresponding industrial building, 48 per cent in commer- 56 per cent, Middle West, 24 per ce: 
values for last March are: total $147,697,- cial building and 72 per cent in sewerage West of the Mississippi, 17 per cent 
10; private, $56,948,000; and public, $90,- failed to offset the losses in streets and February. Compared with last year 


749,000, of which $7,316,000 is federal. roads of 17 per cent; bridges, 22 per cent; dle Atlantic shows a 61 per cent in 



















ENGINEERING CONSTRUCTION CONTRACTS REPORTED BY ENGINEERING NEWS-RECORD, IN MARCH, 1957 
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rd reports projects of the following minimum costs: Water-worl-s, excavation, drainage and irrigation, $15,000; ether public works, $ 
industrial buildings, $40,000; other buildings, $150,000. 


Thousands of Dollars (000 Omitted) 





Four Weeks - 





Uniied States— 










New Middle Middle West of Far March Three Months 
England Atlantic South West Mississippi West 1937 1937 1936 Canada 
Public Works 
Waterworks.. 5 sas a eerie oe 264 188 517 046 549 7.485 36 ,736 4 
Sewerage : ‘ ‘ 102 16 3.646 2 (40 160 8 360 46 591 - 
Bridges ia 312 574 1,531 975 066 7,093 42 862 
Harthwork and waterways 22 24 126 2777 1,118 4,455 52.972 Re 
Streets and roads 1,603 2 , 237 3,600 3.853 3,017 16 ,606 107 ,782 “+ 
Buildings, public 750 669 5,730 2,(61 5, C52 23 , 222 144 488 
Unclassified, public : 194 2 263 1,259 912 217 7.740 28.846 27,000 
Total public 3,347 24.561 6 001 16,409 13564 11.079 74,961 262,238 458,431 2 280 
Federal government (included in above classifications) 538 6,010 1 ,368 1,632 3,574 4,901 18 ,023 44,739 69 ,374 









Private 











Bridges, private panes Sea 3 peste oie 32 32 2,144 1,509 
Buildings, industrial 5.198 460 8.543 5 894 7 836 45,250 106 ,912 57 606 
suildings, commercial 1,320 ,asi 319 4,849 1 358 2,460 34 691 75 ,863 37 , 253 
Unclassified, private she ee 110 470 115 456 503 200 1,854 71,905 45.944 

Total private. . ,628 2,174 894 13,848 7,787 10,496 81,827 256 , 824 142,312 6.511 









Total Engineering Construction 











March, 1937 (4 weeks). .... ‘ ; sere 9,975 66 ,735 6,895 30 ,257 21.351 21,8 FASS eee 8.791 
February, 1937 (4 weeks)... at 6 ,371 113 ,350 8 ,906 24,120 18,197 18 , 25% 189,197. a 54046 
March, 1936 (4 weeks) } ; . 12 ,304 41,277 17 ,833 31,036 34 ,360 10,887 147,697. le wae ST 
Three months, 1937 : 23,100 238 ,826 46 364 &1 09 74 353 54,810 . 519,062 . 18 52 

Three months, 1936. 2,293 151,319 91 ,372 114,436 115,666 85,657 ... bs eth lan 600 ,743 20 , 70 










ENGINEERING CONSTRUCTION REPORTED BY EWR WEEKLY 
O-1936 &-1937 


TOTAL CLASSES OF WORK 
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February 
30.4 per cent for January, and 16.4 per cent 
1936. 
Steel—The operating rate of steel com- 


New Capital 


ew capital 


for construction 


purpe ses 


March reached $194,040,000, a gain of 


r cent over the total for February. 


new financing consists of $127,129,000 
rporate security issues, $16,167,000 in 
and municipal bonds and $50,744,000 
PWA allotments. 


Materials 


rtland Cement—The Portland cement 


istry in 


February, 


1937, 


produced 


37.000 barrels, shipped 5,163,000 barrels, 
had 25,069,000 barrels in stock at the 
of the month, according to reports of 








SHIPMENTS 

=o CONSTRUCTION MATERIALS pk 
4 _& 
Bs : 
¢ $~ 6 
SO > 

» 3M © 
CO a ~ 
at : . 
Ae f 
ws & 

¢ — 
Sb Ss 
a “” 
of 2 
on o 

e 6 

Ss a 

° 3 . 
+ od © 
; x 
1935 1936 1937 

U. S. Bureau of Mines. Production 


shipments of cement during the month 
wed increases of 68.0 per cent and 62.5 
cent, respectively, as compared with 
ruary last year. 


he 


is 


February 


per 


cent, & 


ratio of production to capacity for 
29.6 


ympared_ to 


lies having 97.7 per cent of the steel 


88,946 
normal, and fell below the record for last 
February. 
steel sold in 1937 is 47 per cent of normal 
(normal being the annual average for the 
years 1928 through 1931). 

Shipments of fabricated structural steel, 
91,848 tons, were 39.3 per cent of normal, 
he same as January, and 10 points higher 
than last February. 

Lumber—In March the lumber industry 
averaged 59 per cent of 1929 production, 


he American 


tons, 


The 


ahah 


1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 


Institute of 
to 38 
total fabricated 


per 


pacity of the industry averages 87.9 per 
cent for March, compared to 81.1 per cent 
for February, and 55.8 per cent for March 
1936, according to the American Iron and 
Steel Institute. 


rl} 


Steel Con- 


struction reports new orders for February, 
dropped 


cent of 


structural 


COST INDEX 








1913 = 100 


and 76 per cent of 1 shipments, accord- 
i reports of the National Lumber 
Manufacturers: Association. Production 
and shipments are the heaviest of the 
and last October. 

Lumber prices are unsettled 
some construction centers, fall 


) 


me 
1 


ing to 


year 
the highest since 
} ighest since 
nl 


in others. 


5 rising 
lalling 


Increases are reported in Baltimore, Bos 


ton, Cleveland, Denver, Kansas City, Min- 
neapolis, Montreal, New Orleans and San 
Francisco, while decreases are noted in 
Atlanta and St. Louis. 


Building Permits 


Permit values rose during February, due 
largely to the increase in permits issued in 
New York City. February for the 
215 cities reporting to Dun and Bradstreet, 
are $85,981,696. This exceeds the January 
total by 25.4 per cent, and the February, 
1936, total by 66.8 per cent. 


values 


New York permits totalled $30,606,510 
during the month, topping last month by 
142.2 per cent, and February, 1936, by 


189.2 per cent. With the exception of last 
June, this is the highest month for New 


York since August, 1931. 
Labor 
Employment in private 
struction decreased 1.2 per cet g 
February, and payrolls fell 0.7 per cent, 


according to the Department of 
Bureau of Labor Statistics. 
ages based 
8,409 building 
793 workers. 


Labor, 
These percent- 
reports received from 
contractors employing 87,- 
Sharp increases in employ- 


are on 


ment were shown in localities affected by 
the recent flood. Employment shows a 
gain of 54.6 per cent compared to last 


February, and payrolls show a gain of 88.4 
per cent over the period. Reports 
supplied by co-operating contractors relate 
to employees engaged in erecting, altering, 
and repairing private buildings and do not 
include projects financed by | Works 
Administration or Reconstruction Finance 
Corporation funds or regular appropria- 
tions of the federal, state and local gov- 
ernments. 

Employment on projects of the Works 
Program totalled 2,980,000 in February, a 
decrease of 55,000 from January. Of this 
total, 2,126,000 are employed on projects 
operated by the Works Progress Admin- 
istration. 

Approximately 172,000 workers are em- 
ployed on construction projects financed 
by the Public Works Administration, a 
decrease of 30,000 compared with January. 
-ayrolls amounted to more than $13,000,- 
000. 


The 


same 


-ublic 


20-cities wage average compiled 
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‘ St ' 
monthly by the Engineering News-h rd 
s higher in the skilled group, due to 1n- 
creases in the structural iron workers’ rate 
in inta, and in. all skilled building 


trades in Cleveland. Common labor aver- 


ages still remain 


at their all-time high with 

no change during March. 
A general 5 per cent wage increase for 
the building trade crafts is proposed by a 


‘ ‘ 1 
conterence board ot three 


California, building 


sacramento, 


organizations, as 





a substitute for demands of several crafts 
for increases of from 5 to 25 per cent. 
desaL-le . ana Inc? - Lain 
Bricklavers and plasterers are asking for 
a 25c. increase from their present rate of 
$1.50 per hour. Painters are asking for 
an additional 40c. per hour from the pre 


ent rate of $1.10 per hour. 


Efforts of the Department of Labor con- 
ciliator to mediate the dispute between 
building trade workers and the Great Lakes 
Construction Company of Chicago, on St. 


Louis’ 


new post office were unsuccessful. 
A compromise offer was rejected by the 
workers. Construction workers asked an 
increase from 78ic. to 874c. per hour; hod 
carriers from &7ic. to $1.00; plasterer’s 
helpers, from $1.06 to $1.15; carpenters 
and painters from $1.25 to $1.50; for the 


five day, 40 hour week. 


ENR Cost and Volume Index 


Tue Enginecring News-Record Con- 
struction Cost Index rises to 230.25 in 


April, the highest value since 
1921. This ri 


the steel price. 


is due to an increase in 


se 








The ENR Volume Index for March is 

147. 
INDEX NUMBER 

ENR 1913 1926 ENR 1913 1926 
Cost 100 100 Volume 100 == 100 
Apr., 1937. .230.25 110.64 Mar., 1937...147 64 
Mar., 1987. .225.25 108.18 Feb., 1937 Isl 7 
Apr., 1936. 97.20 Mar., 1936...160 TO 
1936 (Av.). 99.24 19386 (Av.)...185 81 
1935 (Av.)..195.22 93.84 1935 (Av.). 35 «58 
19384 (Av.)..198.10 95.23 19384 (Av.)...114 50 


ENR CONSTRUCTION 
VOLUME INDEX ~~ 
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CURRENT PRICES OF CONSTRUCTION MATERIAL 


CEMENT, AGGREGATES AND READY-MIXED CONCRETE—F.O.B. CITY 7 


PORTLAND CEMENT SAND AND GRAVEL CRUSHED STONE CRUSHED SLAG CONCRE |} 
carload lots, ine lir I Per ton, carload lots Per ton, carload Per ton, carload Ready } 
r bags, cash discount not include iravel ravel, lots lots, f.o.b. plant 1:2:4, 50 
? sir Sand 1} in. } in. 1} in. # in. more, de 
$1.55 $1.65 $1.75 $1.65 $1.75 $ 
1.30¢ 804 l 1.80 1.80 
1.4 09 1 10 1.15 
85 10 1 os 
R2 e 00 1 
sv 1 
60 1 75 1 


10 ] 1.84 1 


Op 
st) 
a 
10tk bs 
15 ~ 1.553 t 2.5: 1.00 1.00% 
h 2 50 f ; 253 2.25 1.50 1.50 
- o 53 ne 1/407 t 75 7 65/.95§ .50/.85§ 
an Francis , 4 4 l 5 5 5 5 


Seattle » OF 


ANNI 


«-.4U0 oe 


os oO e 3. : = 
*100 allowed for each returnable bag j Per cu. vd Delivered § F.o.b. Granite City ‘. arge lots alongside dock. pF.o.b. plant. ¢5 tons « 
Within 3-mi. from Public Square. ft ton. » yunt for cash. dl 1 ff for cash 10 days. D Discount 35c. 500 to 2000; 70c. 2000 to 5000; 95 
5000, S Sales tax included. Crushed granite 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 
Charge for bags not included. Fy loth bags, add 40c. per bbl.; 10c. refund allowed for cach returnable bag; for paper bags add 15c. per bbl., not refunda 
; Bagged 
Buffington, Ind ] i ronton, Ohio 7 50 $ Northampton, Pa 1 
Crestmore, Calif 1 la, Kan 70 North Birmingham, Ala $1 
Dallas, Tex. (Ine. 5c. tax l i Ia Sall l 70 5 Richard City, Tenn. 1 
Hannibal, Mo ; 7 : . Ind 70 5 Steelton, Minn. 1 
Hudson, N. Y 7 ! Mason City, I: 1.70 se Universal, Pa ; 1 
Independence, hans ‘ § Norfolk, Va 70 Waco,Tex.(Plus 5c Taxin Texas) 1 


Cash Discounts, Cement, t: ntract truck delivery, 2©7 for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount, 10c. 
bbl. for payment within 15 days of ds ce 
Uniform carload lot cement price established last month lower peninsular Michigan 


STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME—DELIVERED 


STRUCTURAL CLAY TILE— STRUCTURAL CLAY TILE — LOAD r BRICK———.. —_—_——-LIME - 
PARTITION — SCORED BEARING SCORED Per M, in quantity, Per ton, in paper, carload lot, 
Per M, lots of 2,000 pieces or over, Per M, lots of 2,000 pieces or over, Common Straight Hydrated Common Pulverized 
3x12x12 in. 4x12xl2in, 8x12x12 in. 8x12x12 in. 10x12x12 in, 12x12x12 in, backing hard finishing hydrated or lur 
£67.40 $126.30 $126.30 $147.40 $168.40 $ 5.15 $19.50 $14.00 $14.00 
oS 00 183.00 210.00 315.00 390 00 3 00 20.00 14.00 25.00 
81 00 157.50 189.00 201.25 242 00 5 or 9.00 3.00$§ .75$ 
92 OOs! 172. 50s! 195. 90sl 211.60s! 242.008 } 9 00 20.00 5.50 85 


70.40 132.00 374 30 . .”©214.40 ~ 945 00 _ 9 ~ 11.20 15.00 : 80 
60.40 115.25 138.70 166.50 206.40 17.50 15.80 .70 


5 
18 00 a0 00 108 00 138.50 158.50 16.00 16.00 16. 80k 40k 
62.00 7 00 149 00 155 Of 177.00 9 50 00 19.00 5.00 


Deny a 78 SS 00 41.50 160.65 106 225.50 f 5.00 30 00k ‘ 00k 
Detroit 71.85 76.65 143.70 230.00 280 325.00 5 50 18.00 00 
Kansas City 64 5 t 0 1.00 125.50 159 186.25 24.00 18.90 2.40 
Ios Angeles 77 94 25 34 000 188.00 32.5 311.50 5 00 18.70 


Minneapolis 80 35 85.70 146.00 102.85 176 245.200 5.10x 21.00 >.00 
Montreal St 00s ‘ 00s 180. 00s _ 273 5.5 75 23.50 00 
Vew Orleans 72.00 68.00 130.00 162.00 180 .¢ 230.00 a 18.30 .00 
New York i 78.40 83.60 125.40* 193 304 238 295.604 { : 20.00 5.50 


hiladelphia..... 80 : : ~ 


0) 85.90 161.10 103 30 23 295.60 15.00 00 16.10 90 
sburgh...... 58.40 62.30 116.85 165.00 217. 250.00 16.50 25.00 17.20 50 

Louis era 62.00 65.00 120.00 180.00 234 280.00 16.00 17.00 .55t .40t ) 
an Francisco... 84.00 04.50 225.00 dice nee «aie nie 15.00 18.00 55§ 10§ 2.05p 
Seattle wsteis meee 130.00 210.00 110, 00y ia a 20. 00d 20.00 30.00 20.00 28 .60 

*6x12x12 in. t F.o.b. Perth Amboy, N. J. t Per sack. § Per bbl., 200 Ibs. p Per bbl., 180 Ibs. q Per bbl., 280-Ib, k LCL. dese $1 cash 15 days 


c Lump. s Smooth. x Selected common. i Carload lots delivered to job, 2 Per sack, 1001 n-not load bearing y-8 x 8x8 only 


ROAD SURFACING MATERIALS—F.O.B. CITY 


PAVING BRICKS AND BLOCKS PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD OILS ASPHALT 
Cicantte  Shkeke Wood FLUXES ASPHALT EMULSION 


per M, lots per M,  persq. yd., on, less than 80 Per gal., 80-300 pene- 
of 50,000, 3x4x8} in., 34 in. netration, tration, Per ton, Per gal., Per gal., 
ix4x8 in. carload lots 16-lb. treat ” Drums Tank car Drums Tank car Drums Tank car Tank car Drums 
$ 75.00 $40.00 $2.25 ‘ 2 $23.41 2 $0 07282 $0. 1049 .O768t 2 ~1089T 2 $0.668 2 $0 .0834 $0 .0834 
00 $4.00 5 22.00 O75 10 .09F .125f cess on 
00 25.00 ( 24.00 O&878 1128 .10F 137T aip ata 
00 46.00 ; ] 22 .00 O7¢ OD5e« OOF 125te .O7e 


Chicag 00 45.00 ? ] ) >.00 00 O07 ll .045 

Cincinnati 00 37.50 ay 17 12 4 ; 00 eesti 051 

Cleveland 00; < 50 I 1.7 O81 099 O91 O61T 06 

Dallas e : 50 19 { 22 O75 10 20.00 28.00 055 

Detroit , : 00 72 ass 5.60 Y 60 055 

Kansas City 00 ] . 23.5 50% ; 50% .O77F ‘ 057 

Los Angeles 50.00 ) 5.1 002 5.162 00 042 
Minneapolis 7 2 098 137 ‘ 85 34.65 .0638 

Montreal » OO 1000 3 ( Ov 10 .13 09754 é 25 .0675 

New Orleans 100.00 32.00 15 75 068 095 0754 . PR re 0785 
New York 138 143$ 00 5 1 00 075 10 .09t 12! i ; .075 
Philadelphia 120.00 52.00 15.00 00 06 O85 06574 OF 055 .07 


Pittsburgh ~ 415.00 10.00 19.00 4.00 077 1125 O86 + 0675 ey . 

St. Louis 115,120 37.00 19.00 4.00 O775 1075 O825T : 045 69 

San Francisco . 70.00 12.00 00 12.008 18.008 12.503 23 .00% 04 0575 

eattle a 40 00 : 25.50 25.50 17.003 23.002 15.00 ‘ os .03 19 2 
Note’ Paving asphalt, tank car or boat, f.o.b. Maurer, N.J., per ton, Bermudez, $25.00; Trinidad, $22.00. *Sales tax included. {Per gallon. {4}x6x5}in.  #Per 
§4x5x9in. Av. &k Mexicar 2 Local reduction due to 20% reduction intra-state class freight rates, only Georgia affected. 12} in. 6 to 8-lb, treatment. e F.o.b. Evert 
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CURRENT PRICES OF CONSTRUCTION MATERIALS 


IRON AND STEEL PRODUCTS—BASE MILL PRICES 


STRUCT. REINF. RIVETS WIRE SHEET ——— STEEL RAILS —TRACK Sl PPL IE s- 
SHAPES- BARS j-in. struc- NAILS PILING Per Gross Ton Angle 
j-in. billet tural Base Base Standard Light Re-rolled bars 
$2.60 $3.35 $2.55 $42.50 $43 00 $42.00 $2.80 
2.60 3.35 2.80 $2.70 42.50 43.00 42.00 2.80 
2.45 3.20 a:%0 2.60 42 


IRON AND STEEL PRODUCTS—F.O.B. WAREHOUSE, PER 100 LB., BASE PRICE 


F.O.B. STRUCTURAL REINFORCING BARS EXPANDED METAL LATH WELDED FABRIC REINFORCING... SHEET 
WAREHOUSE SHAPES Per 100 lb., jin., base Per 100 8q. yd., carload lots— —Per 100 a-f., carload lots 6x6 in., No, PILING 
Per 100 Ib., price Std. diamond Std. ribbed 4x16 in., No. 4x12 in., No. 6 & 6 wires Per 100 Ib 
base price New billet Rail steel mesh, 3.4 Ib 3.4 Ib 5 & 10 wires 8 & 12 wires Per sq 1 base price 
$3.65 $2.70 $2.50 $21.00 $23 00 * 75 $1.31 $0 ; $3.18 
60 2 00 22.00 ) 22 
07 50+ 21.50 yf 26 
30 00 25.00 | 122 
65 5.04 29.50 
89 50 23.50 
45 
48 
95 
25 


70 
00 


90 


36 
94 
60 


NM RRS 
Nu NNN 


eland 


> 
yi 
is 3 


1 
0 
g 
38 


Nn 


| 

| 

| 
00 25.00 1 
7517 22.75% | 22 
50 24.50 1 29 
00 27.50 1. &¢ 40 
00 28.00 1 1 28 
50 32 50 4 82 
00 23.00 1.31 
50 20.50 5 24 
2) 50 20.50 23 
30 20. 00; 22.00; 3 18 
94 79 22/24 00 24, 26.00 ! 21 
975 825 24.50 26.50 1 8&9 39 
00 25.00 30 00 1.89 1.39 
: Shapes, b ars and piling subject to quantity discounts. §Mill Price plus freight to Minneapolis. tf.o.b. deliv 


” PAINTING AND ROOFING SUPPLIES—F.O.B. 


RED LEAD WHITELEAD . READY-MIXED PAINT . - ROOFING SUPPLIES Carload lots, f. 0. b. factory 
Per 100 Ib. in Per 100 Ib. Per gal., drums Rolls, slate Asphalt lar felt, Asphalt Car pitch, 
600-Ib. (Approx.) bbl. in 500-Ib. lots Ferrie surfaced, 85- felt, per per 100 coating 350 lb. bbl 
Dry # in oil Graphite* Aluminum t¢ Oxidet 90 lb., per aq. 100 Ib Ib per gal ton 
Atlanta........ $117.00 $12,375 $1 $3 $1.40 . 5 
iltimore 10.75 12.00 | 1.70 
ingham.... 1 00 375 2 1.85 
! 
| 
| 
1 
1 


ver 
troit.. . 
<ansas C ity 
s An geles 
neapolis.. 


ww BNYLY RrwWh 
4 


Ww NMNNR Nw 
mM wn Ww 
Nm wwFwr 


’ treal 40 
ew Orleans. 
Jew York 

ladelphia 
ittsburgh 
Louis 
San Francisco 95 


Seattle... 55 
{Base Mill Price P plus switchir g@« 


97 
10 
25t 
99 


98 
76 


45} 


—=N 
ae. 


Ween ww NS SBwee NYY KHevUw 
mRN RR 


WNRNN RRRNK BVRwWw SHRYY rorw 


Z 
< MWhRN DH 


$2.25 $2.25 $. 36 $28.00 
3.25 25 40 27.00 
1. 86 86 36 22. 00 
2. 25k 14 45 20.00 


RRR 


CMR. ss ances _10 00 0475x 
00 
00 
00 
75 
50 
00 
125 
25 


125 
20 
60 
00 
00 
00 


37 37 43 00 
39k 39k 36 00 
Bik 81k 31 00 
50 50k 60 00 
00 00 45 00 
40 65 50 35 00 


hicago 2 
2 
1 
2 
4 
2 

21 5.15 15 25 50 
| 
| 
| 
| 
| 
1 
? 
l 


cinnatl 


40 
40 


Nem NN — NNN 


hmrnr 


) 


{ 
} 
I 
( 
{ 
( ee 
I 
Le 
De 
I 


i aie ity 
Los Angeles 


RRR 


30 50 45 
784 


nneapolis 78k 29 80 
ntreal 
New York 


hilade Iphia 


75 40 
50 55 
94 515 
95 80 

s 40/2.45 40/1.70 
San Francisco... 11.00 00 75 l to 2.00 5 90 90 
ee | 25 .85 2.20 97 2.42 60 


*U. S. War Dept. Spec. 3-49A. | tASTM Spec. D266-31. 180% maximum ferric oxide. §Per 100 lb. kPer roll, 65 Ib. xPer Ib. vMinneapolis & vicinity 
aoe Red lead in oil 50c higher than white lead in oil. # Red lead prices change frequently due to pig lead price changes. sSales Tax included. 


MISCELLANEOUS ITEMS 


—— WINDOW GLASS——. -—— EXPLOSIVES—- PILES 


Discounts from latest jobbers : Per lb. dynamite Prices per linear foot, pine, with bark on, f.o.b. New, York; delivered from barge 
List, Sept. 15, 1928 delivered 50-lb. cases 14 to 2c. per ft. additional: 


Single or Double Thickness Gelatin Short Leaf 


60 83 50 52§ 
78): 
86k 


00 
48k 00 


94k 94 5.00 


| 
1 
! 
| 
ttsburgh 1.94 
57 aan 25 5.00 
- 
2 


Louis....... 10 


RNN RWRON BNNR NNWHN NN 


nN 
NNN RNS 


Long Leaf 
A quality B quality 40% % Dimensions Points Length Barge Rail Barge Rail 
wae 85% $0.15 12 in. at butt.... 6in. 30to 50ft. $0.16 $0.195 $0.16 $0.19 
Baltimore oy, 87% 45 W2in 2ft. from butt. 6in. 50to 59ft. 24 18 
Birmingham o 90% .095 12in.—2ft. from butt. 6in. 6€0to 69 ft. 255 205 
Boston ian t 89% 3 : 14in 2ft. from butt. 6in. 50to 69ft F 265 234 
Chicago. paren 7 ‘ c 2 14in.—2ft.from butt. 6in. 70to 79 ft. .275 . 27} 
cinnati........ _ 1 5 14in.—2ft. from butt. 5in. 80to 85 ft. .415 
ty , 14in.—2ft. from butt. 5in. 85to 89ft. ‘ . 482 


“175 RAILWAY TIES 6In. x 8 In. 7In. x 9In. 


24 Prices f.o.b., per tie, for carload lots: by 8 Ft by 84 Ft 

Kansas City i i . 165 18 Oak, untreated i $1.10 $1.50 
Los Angeles. ..... , fo 1925t Boston ...4Pine, untreated 5 a ae 1 1.50 
M nneapolis 0 0 1675 — see nies : = 
lontres ‘, % 1925 ae ’ ‘Long-leaf sap pine, untreated....... 30 

New Orleans...... C f : 185 New Veek.... \ Mixed oak, S aoaed ea 1 45 
New York rw hy ty ’ 23x | White oak, untreated eed 5 35 
Philadelphia... ... 0 % : 175 | rmingham.. | White oak, creosoted 1 70 
Pittsburgh he ly A P 1675 ; : | Southern pine, untreated *6 x 8x 8 6” 55 .70 
ee” 4 0 165 Southern pine, creosoted ye ) 30 
San Franciaco . J yA 1625 {White oak, untreated eae 5 55 
Seattle 8307, 0 86% : 5 . 1625 Chicago... Oak, empty cell, creosoted Saka 05 


- , " > ay C 
*Disc. from list Aug. 1, 1929. +F.o.b. Arsenal. Double thickness A & B. Gu, eee treated .. ise sired = 
xManhattan only - other Boroughs $6 per trip. ec carload lots. | { Fir, aan: oe 38 
CHEMICALS Los Angeles. Fir, creosoted Bee ees ney ; 80 
Water, sewage treatment, road work, f.o.b. carlots, New York. Philadelphia | Red oak, untreated : en 
eaching powssr. in drums, f.o.b, works, per 100-Ib. . $2.00 | Red oak, creosoted . . . . eae ‘ 10 
ilcium chloride, 77-80%, flaked, in 400-lb. drums or 100-lb. (W hite oak, untreated. bia eure 48 
moisture proof bags, f.o.b. works, — ae with points — | St. Louis.. (nee 9 aes aera 05 = 
f competition, r ton See ° | ed oak, creosotec seen ) 
lorine unease aor Ib. delivered . ; | Sap pine or cypress, untreated . ; 0 
cate of soda, 52 deg., in drums, f.o.b. works, per 100 Ib San Francisco {Douglas fir, green, untreated ‘ 
da ash, 58%, in paper bags, per 100 Ib. dense ; | Douglas fir, empty cell, creosoted 
ilphate of aluminum, commercial, in 100-lb. bags, per ton Montreal.. {Birch or maple, untreated ; 
ilphate of copper, in bbl., per 100-Ib........... *\Birch or maple, creosoted 
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CURRENT PRICES OF CONSTRUCTION MATERIALS 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 


C.L PIPE VITRIFIED SEWER PIPE CLAY DRAIN CONCRETE WROUGHT STEEL PIPI 
TILE SEWER PIPE Full standard weight. # 

Per net ton, Per foot, de] red, ASTM C -35 Per 1,000 ft., car- Per ft., delivered; 1 to 3in., Butt Weld 3} to 6in., Lay 
f.o.b. 6in. Sin., ; in., load lots., f.o.1 ASTM C 14-35 Black Galv. Black ( 
to 24 in.* 8.8 d 6 in. 8 in 12 in. 24 in % % % 
$50.00 l $0. 468d! $4. 501 $35.00 $128.00 $0.45 $1.625 44.5 35.5 

53.50 5 18 110.00 170.00 40 1.60 ‘ 

46.00 66 85.00 220.00 . 40 1.60 64.5 55.5 

53.50 845 99.00 153.00 a 2.40 

54.50 5.125 100.00 150.00 . 1. 48 58.75 48.75 

53.00 5 5 00 108.00 o 1.40 58.75 48.75 

54.50 ‘ ‘ 00 108. 00 1.64 56 44.5 

58 00 3 . : 60.00 260.00 1.57 69.5 61.5 

66. 00 5.00 180.00 ‘4 44 33 

54.5 00 136.00 20 59.3 49.3 

54.6 00 140.00 50 55 45 
54.5 5.50 192.50 00 57.1 48.1 
56.5 75 
5 04 
65 
00 57. 50z 50z 
£0 52.372 352 53.392 
00 64.5 0 62 


a 
Ne e— Ne 


Montreal 
New Orleans 
New York 
Philadelphia 50 00 
Pittsburgh 56. 00 
St. Louis 00 


O4t..... 00 134.00 
69 cole we 
20 
755 5 00 150.00 
35} 4.92} 52.00 81.00 
O16 3.96 85.00 170.00 . 80 00 51.125 39.875 48 
Fan Francisco. . 00 O88L 5.67L 103.50 172.50 45 20 53 47.5 
Seattle i 55.50 064 7.557 85.00 200. 00F .50t 1.60 65.80 25 66.75 

*b. & e. class B and heavier, C, L lots, 200 tons and over. Bur- # Discounts from standard list for delivery from warehouse, except Pittsburgh price 
lington, N. J. (base) $45.00. Gas pipe and class A, $3 per ton f.o.b. mill. Base price $200 per net ton. List prices per ft.: 4 in., 8c.; 2 in. 11} ¢.; | in, 
additional, 4 in., $3 per ton additional. 30 in. and larger usually 17¢c.; 2 in., 37¢.; 2} in., 584c.; 3 in., 764 c.; 4in., $1.09; 6in., $1.92. 
$2 per ton less *2}to3in. z Resale price to consumer, car load lots shipped from mill. 


$f.0.1 + Less 30% in C/L Lots ec Concrete Culvert pipe reinforced. d Double strength. 1 List to dealers. Llist. t Sales & municipal taxes extra, 


LUMBER AND TIMBER—PER M FT. B.M., CARLOAD LOTS F.O.B. 


rN — mem eam rnre — 
RMRN —NeKnw —nm— 


w 


- —-SHORT LEAF YELLOW PINE AND DOUGLAS FIR—-——————. LONG LEAF Y. P. PLYWOOD 

All S. L. Y. P. is No. 2 common or better and for No. 1 N. C. Box. (Prices in Bold Face). Merchantable grade Rail freight increment 

All Fir planks No. 2 common; Fir timber is No.l common. Lengths up to 20 ft. (Prices in italics) up to 20 ft. (See note) 
1x6,4 1x8,8 2x4,8 2x6,8 2x8,8 2x 10,8 3x12,8 6x12,8 12x12," 2x12,8 12x12,8 Bet ad 


Atlanta $22.00 $22.00 $22.00 $22.00 $24.00 $28.00 $50.00 $50.00 $16. 

Baltimore 28 31.50 31.50 32.50 34.00 40.00 ; ‘ ‘ 62.00 62. 16. 
34 34.50 32.50 32.50 33.00 36.00 $36 § cus xa hao - 

Birmingham 26 3 27.00 26.00 26.50 28.00 38.00 37 : ““ ‘. 15. 
28 2 32.00 30.00 33.00 35.00 54.00 00 53 


Boston 35 5 40.00 40. 008 55 65. 00! 80. 00! 80 16. 
35 3 40.00 40.00 40 43.00 45.00 50 50 . org 
Chicago 35 00 3s 36.00 36.00 36 00 50.00 60 
Cincinnati...... 25.50 25.50 24.5 § 50 asa cs 
3.75 43.75 43.75 is re 
Cleveland 35.00 43.00 37 00 49.00 48 69 4 95 
Dallas ‘ 33.50 38.50 32.5 D ’ 50 51.50 66 85 , 05 


Denver 46.00 00' 00 49. 0! YF 00 67.50 67.5 i 35 

Detroit .... 200. 35.00 00 35.00 35.0 00 44 5 3.95 

a ' 50 47.5050 50 ae 

Kansas City.... 32.00 00 31.50 30 § § 00 z 5 13,95 
29.00 00 2 00 32.00 32 35.00 40.00 40 


Los Angeles....t 40.00 39.00 00 39.00 41 8 00 49 cones ee 90WX 10.80WX 
Minneapolis. .*f 54.00° 00° , . : : 45 13,95 
* 45.00 00 00 46.00 46.00 5. 00 67. 
Montreal i 50. 00 00 54.00 52.00 53.00 : : 
44.50 50 00 45.00 45.00 5 00 47 


New Orleans... 30.00 oo co 30.00 35.00 
28.95 31.50 33.90 29.50 32.90 38.00 
New York..... 37.50 39.00 FO 39 00 39.00 .50 . es 
. ; 7.50 47.50 47.50 5 00 57.50 57. 
Philadelphia... . 28.50 28.50 50 29 00 29.50 30. 50 ye as 
45.00 45.00 00 45.00 45.00 45 5.00 42.00 42 
Pittsburgh 7 38.10 39.90 05 42.00 45.65 46 70 ‘ eoeas 
51.90 49.60 60 49 00 48.90 49 55 66.55 66 
St. Louis.....*§ 34.00 35.50 £0 32.50 33.50 35.00 50 55.00 55 
San Francisco. # 26.50 22.00 00 22.50 26.50 22.50 00 22.00 22 
16.50 16.50 16.50 15.50 15.50 15.50 00 20.00 20 3 0.00 
& S458, ® Rough. * All prices delivered. t Yard prices t Con- Note: Special concrete form grade Fir Plywood, 4’x8’ panels, 5-ply, sanded 
tractors in Minneapolis & St. Paul get 10°; disc. from list. §5M ft. or less 2 len, “water $70 glue, car load lots, delivered per 1000 sa. ft. surface, Base 


a i c » take > Oe. eg Te price—Seattle: 5%”, $70.125; %”, $80.025. For other centers add rail freight incre- 
* At ship's tackle, d10°, Disc. taken off. ! Long leaf. Roofers N.C. Pine. ment from table for proper size. Add: for form oil treatment $2.50 per M. sq.ft.: 


for mineral paint sealed edges, $1.00 per M; for resin dipped treatment $10.00 per M. 
W Lower rate by water shipment. X 50,000 Ib. minimum. 








‘Spruce. ‘Native. ® WesternPine. 7’ Pine. * Norway Pine. °% Dec. prices, 
in. prices not available due to strike. Bold face type, Southern Pine. Italics, 
Douglas Fir. 


CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 
rrr 


Structural Iron Hoisting ——Common Labor . vu 
Bricklayers Carpenters Workers Engineers Plasterers Building Heavy Const. él CONSTRUCTION WAGES eo 
Atlanta $1.25 $0.40/1.00 $1.00/1.25 $1.00/1.25 $1.25 $0.40/.50 $0.40/.50 = ENR 20-City Average 
Baltimore 1.25 1.10 1.375 1.25 45 45 ' Hourly Rates — aan 
Birmingham 1.00 1.00 1.25 00 .30/.40t  .30/. 40F jourly 
Bostor 1.50 90/1.375 1.375 625 60/. 80 60/.85 


1. 20 23 1.375 =. 45 45 
50 50 50 95 95 
375 50 50 825 825 : . 

00 00 25 40 40 & ryt Skilled bi l 

25 5 6  .65  °&©«»- average (bric 
00 5 25 60/.75 60/75 090 - carpenters, iro 
25 5 45 80 45/.50 
10 25 60 
10 35 7 75 
1.00 1.00 00 30/.40 C 0 eso 
40 1 50 50/. 80 c Common labor, 
00 375 40/.50 6 ——- Bverage 

50 : 50 
571.75 50 . 875 35/.875 
125 50 : 60 
Seattle 25 50 ; . 80 
Montreal 6 55 .70 ‘ oan 
Skilled Avg.: (Bricklayers, Carpenters, Ironworkers) $1.258; Common Avg. $0.612, TPWA., 


Cincinnati 
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Dallas 
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